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PRELIMINARY ADDRESS. 


Tue first number of the “Canadian Journal” was published in 
August 1852, under the direction of the Council of the Canadian 
Institute, as “a medium of communication between all engaged or 
interested in scientific or industrial pursuits.’’ As the organ of the 
Canadian Institute, it has contributed to the advancement of that 
society and shared in its success, until the number of members and 
subscribers has outgrown the original issue, and led to the closing of 
its first series. 

A few words will suffice to define the objects aimed at in this new 
Series. The advancement of Canada in commercial and agricultural 
prosperity during recent years, is without a parallel in the history of 
the British Colonies ; and there is abundant reason for believing that 
it is even now only on the threshold of a career of triumphant pro- 
gress. It must be the desire of every well-wisher of the province, 
that this advancement in industry and material wealth, should not be 
unaccompanied by some corresponding manifestations of intellectual 
vitality. There is no reason why Canada should not have her own 
literature and science, as well as her agriculture and commerce; and 
contribute her share to the greatness of the British Empire by her 
mental as well as her physical achievements. Already the published 
Reports of the Magnetic and Meteorological Observatory have made 
the name of Toronto familiar to European savans; and the labors of the 
Provincial Geological Survey, under the guidance of Mr. Logan, have 
contributed results, the scientific value of which is universally recog- 
nised. But, meanwhile, such students of science as Canada has, 
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stand, to a great extent, isolated in relation to each other, and look 
mainly for the appreciation of their labors to their scientific brethren 
in Europe. If Mr. Logan meets with copper or coal in the course of 
his geological survey, he communicates it to Canada, and all her 
journals give welcome circulation to the fact; but if his palwonto- 
logical researches among our Canadian strata disclose novel truths in 
relation to the structure of the Graptolite, he goes to Paris or to 
London with the discovery, and communicates it to his scientific 
brethren—as Mr. Dawson originally published his Acadian geological 
observations,—through the medium ot English Societies’ Transactions. 
Thus the science of Canada has, as yet, no recognised or independent 
existence, and its students, if they would place themselves in rapport 
with those of other lands, can only do so by a sacrifice analogous to 
the naturalization by which a foreign emigrant attains to the privileges 
of American citizenship. 


h a medium of communication cannot be 


Subjects requiring suc 
profitably treated of in a popular form. An enquiry into the action 
of the solar rays on nitrate of silver would doubtless appear 
sufficiently “caviare to the general,’ and yet its direct daguerrean 
photographic results are among the most popular of modern techno- 
logical processes. The world hails with grateful plaudits the comple- 
tion of an electric telegraph, forgetful of the indifference and incre- 
dulity awarded to such preliminary labours as those of Galvani, of 
which it is the product. If, therefore, we are to acquire such honors 
and rewards for ourselves, we must be contented to pursue the pro- 
cess through all its preliminary stages ; and if we would have an 
economic and utilitarian science, the first step must be to afford 
facilities and encouragement for those who devote themselves to 
science, not for such utilitarian results, but for its own sake, for its 
abstract truths, and without a thought of the economic rewards to 
which they lead. 

For such students of science, few as they must of necessity be in 
a new country like Canada, a medium of communication is required, 
to furnish a means of intercourse among themselves, as well as of 
interchange of thought and discovery with the scientific world at 
large. Such a medium this Journal is designed to afford. It is 
impossible to speak too modestly of its immediate operations. 
Science cannot be called into being by a wave of the editorial goose- 
quill, nor will a provincial literature rise up to meet the first demands 
consequent on the discovery of its absence. Yet here, perhaps, we 


may not unfitly apply the trite proverb : “c'est le premier pas qui coite.”’ 


In some of these first steps we must claim the forbearance of the 
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general reader. Perhaps it may be permissible to note as one of the 
most essential characteristics of European scientific journals that they 
recognise no such class of readers. No communication can be too 
minute, technical, or abstruse for them, so long as it involves any 
element of scientific truth ; and we trust to have the concurrence of all 
our readers in our purpose to open the pages of this Journal to strictly 
scientific communications, however unattractive the form may be in 
which they are presented. 

In such departments as Geology and Mineralogy, Philology, 
Ethnology, Chemistry, or Mathematics, if this Journal does not prove 
an altogether prematureand untimely birth, occasional communications 
must be looked for in a form appreciable only by a very limited class 
of its readers. Such communications, however, we have rather to fear 
than to hope, will be few; and the greatest amount of success which 
can now be anticipated, is to sow a few of the first seeds for a future 
harvest of science. In so doing it may be permitted to one Provin- 
cial journal to cater for something higher than popular gratification. 
Nevertheless it will be seen that our aim is essentially practical, and 
while we seek rather to make the Journal useful than popular, the 
latter element will not be overlooked. Nor need it be so. Science 
has also its popular aspects, and literary criticism may legitimately 
embrace much which has charms for a variety of tastes. Enquiries 
into the varied resources and the mineral wealth of the country, and 
reports of the progress of the great engineering works of the Province 
must possess attractions for a still greater number. The disclosures 
of Geology include points appreciable by all as of the highest prac- 
tical importance. Chemistry eliminates from recondite processes 
simplifications in the productions of the commonest manufactures, 
and discovers products of great commercial value. And while those 
enquiries yield such returns, the students of Natural Philosophy, 
Agricultural Science, and Natural History, have in each of their de- 
partments fields of investigation which cannot fail, when zealously 
explored, to contribute results of widely varied interest. 

By and by, we doubt not, Canada will be able to maintain a litera- 
ture which shall embrace independent representatives in each depart- 
ment of knowledge. But the time for such a division of labour lies 
still in the future ; and meanwhile the conductors of the “ Canadian 
Journal’ must ask equally for the charitable judgment of the 
scientific and of the popular reader. Specially would they crave the 
generous forbearance of the men of science of Europe, among whom 
it is hoped that those communications may be received in exchange 
for the scientific records of their long matured labours, and of the 


4 DISPLACEMENT AND EXTINCTION OF RACES. 


fruits of their well-organised system of mutual céoperation. These 
first efforts cannot be otherwise than feeble, and the steps of their 
progress slow and unequal. But if the progress be real, however 
slow, they are well contented to find their reward in the hope that 
other men shall enter into their labours, and reap where they have 
sown 


DISPLACEMENT AND EXTINCTION AMONG THE 
PRIMEVAL RACES OF MAN. 
BY DANIEL WILSON, LL.D. 
PROPERSSOR OF HISTORY AND EXGLIOH LITERATURR, UNIVERSITY COLLEGE, TORONT 
Read before the Canadian Institute, December 1si, 1855. 

Among the many difficult problems which the thoughtful observer 
has to encounter, in an attempt to harmonise the actual with his ideal 
of the world as the great theatre of the human race, none assumes a 
more intricate and inexplicable aspect than the displacement and 
extinction of races, such as the Anglo-Saxon has witnessed on this 
continent for upwards of two centuries. In all ages history discloses 
to us unmistakeable evidence, not only of the distinctions which 
civilization produces, but of the fundamental differences where by a 
few highly favoured races have outsped al] others ; triumphing in th 
onward progress of the nations, not less by an innate constitutional 
superiority, than by an acquired civilization, or by local advantages. 
And if we are still troubled with the perplexities of this dark riddle, 
whereby the Colonists of the new world only advance by the retro- 
gression of the Red Man, and tread, in our western progress, on the 
graves of nations, it may not be without its interest to note some 
unmistakeable evidences of this process of displacement and extinction, 
accompanying the progress of the human race from the very dawn of 
its history. 

One, and only one record supplies any authoritative or credible 
statement relative to the origin of the human race. Geology has 
indeed, by its negative evidence, confirmed in its response the inspired 
answer of the patriarch: “Enquire of the former age, and prepare 
thyself to the search of their fathers, for we are but of yesterday;’’ but 
it is to the Mosaic record we must turn for any definite statement on a 
subject concerning which the mythologies of all nations have professed 
to furnish some information. Every attentive reader of the Bible 


must have observed that the Book of Genesis, or the Beginning, is 
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divided into two separate and perfectly distinct histories: the first, 
an account of the Creation, and the general history of mankind till 
the dispersion: the Genesis properly so called, extending over a 
period of considerably more than two thousand years, and contained 
in the ten first chapters, and nine verses of the eleventh; while the 
remaining chapters, and indeed nearly the whole of the historical 
Books of the Old Testament, are exclusively devoted to the one 
selected race, that of Abraham and his descendants. 

Looking then to the first of these, and to its narrative in relation 
to the immediate descendants of Noah, the recognised protoplasts of 
the primary subdivisions of the human family, we perceive that 
certain very marked and permanent differences are assigned to each 
Ham, the father of Canaan, by negation, is left without a blessing, 
while Canaan is marked as the progenitor of a race destined to degra- 
dation as the servant of servants. The blessing of Shem is peculiar, 
as if it were designed chiefly to refer to the one branch of his 
descendants, “to whom pertained the adoption, and the glory, and 
the Covenants, and the giving of the Law, and the service of God;”’ 
but to his various descendants a special rank is assigned in the world’s 
future; sp cial, pr dominant in relation to some branches of the 
human family; but yet inferior and of temporary duration when 
compared with the destinies of the Japhetie races, who, enlarging 
their bounds, and encroaching on the birth-right of the elder nations, 
are destined to “dwell in the tents of Shem,” and Canaan shall serve 
them 

Thus from the very first we perceive that one important sub- 
division of the human family is stamped, ab initio, with the marks of 
degradation ; while another, the Semitic, though privileged to be the 
first partaker of the blessing, to be the originator of the world’s 
civilization, and to furnish the chosen custodiers of its most valued 

theritance, through the centuries which anticipated the fulness of 
time: yet the nations of this stock are destined to displace ment, for 
Japhet shall be enlarged, and shall dwell in the tents of Shem.’’ 

Thus, also, from the very first we perceive the origination of a 
strongly marked, and clearly defined distinction between diverse 
branches of the human family ; and this, coupled with the apportion- 
ment of the several regions of the earth to the distinct types of man, 
listinguished from each other not less clearly than are the varied 
faune of these regions, seem to leave no room for doubt that the 
Genus Homo was as clear); sub-divided into diverse varieties, if not 
into distinct species, as any other of the great mammalian types of 


species ranged over the earth's surface according to a recognised law 
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of geographical distribution. At the same time it is apparent that 
such assigned differences do not, thus far, affect the question of the 
unity of the race 

To the claim of a common manhood for those strongly marked and 
greatly diversified sub-divisions of the human family, including its 
most immobile and degraded types, Shakespear has furnished no inapt 
reply 

* Aye, in the catalogue ye go for men; 

As hounds, and greyhounda, mongrels, spaniels, curs, 
Shoughs, water-rugs, and demi-wolvesa, are cleped 

All by the name of dogs: the valued file 

Distinguishes the swift, the slow, the subtle, 

The housekeeper, the hunter, every one 

According to the gift which bounteous Nature 

Hath in him clos'd; whereby he doth receive 

Particular addition, from the bill 
That writes them all alike: and so of men.”* 

Looking then tothe recorded descendants of the Noahic forefathe rs 
of the human family, we can, partially at least, trace their primitive 
subdivisions and occupation ¢ f the ancient earth. The sons of 
Japhet, the final inheritors of preeminence are first recorded as 
dividing among them “the isles of the Gentil ig a term which, 
looking to the ge ographical limits known to the ancient world, 
may be assum d, with little hesitation, as referring to the islands of 
the Eastern Mediteranean, and probably the Grecian Archipelago, 
with the adjacent coast lands of Asia Minor, and of Europe. 

There have been ingenious attempts made to assign to each of the 
Noahic generations their national descendants: the Cymri from 
Gomer, the Getw from Magog, the Medes from Madai, the Ionian 
Greeks from Javan, &c.; but the majority of such results commend 
themselves to our acceptance at best as only clever guesses at truth. 
A considerable number of the names which occur in the Noahic 
genealogy undoubtedly remain very partially disguised by subsequent 
changes, as the appellations of historic or surviving races and king- 
doms ; of some of them, indeed, it appears from their dua) or plural 
number, or their peculiar Hebrew termination, that they are used in 
the Mosaic record, not in reference to individuals, but to families or 
tribes, out of which nations sprung. Some of those have disappeared, 
or been transformed beyond the possibility of tracing the relations 
between their ancient and modern names ; but of the most remarkable 
of the Hamitic descent we can be at no loss as to their geographical 
areas. The Canaanites occupied the important area of Syria and 


* Macbeth, Act LII, Scene i. 
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Palestine ; and Nimrod, the son of Cush, moving to the eastward, 


settled his descendants on the banks of the Euphrates; so that of 
the distinctly recognisable generations of Ham, it is in Asia, and not 
in Africa, that we must look for them, for centuries after the dispersion 
of the human race. 

But the Semitic races were also to share the Eastern Continent 
before they enlarged their area, and asserted their right to the inheri- 
tance of the deseendants of Ham. By Nimrod, the grandson of Ham, 
the settlements along the valley of the Euphrates were originated, 
= and the be ginning of his kingdom Wiis Babel, and Ere ch, and Accad, 
and Calneh, in the land of Shinar,” all sites of ancient cities which 
recent exploration and discovery seem to indicate as still traceable 
amid the graves of the East's mighty empires. But the eponymous 
of the rival kingdom on the banks of the Tigris was Asshur, the son 
of Shem, and in that region also it would appear that we must look 
for the locality of Elam, (Elymais), as well as others of the generations 
of the more favoured Shem; while ne arly the whole habitable regious 
between their western borders and the Red Sea, appear to have been 
occupied from this very dawn of human history, by the numerous 
Semitic descendan's of Joktan, the protoplast of a branch of the 
human family to whose pedigree a special and curious attention is 
devoted in the Sacred Gene ilogies. By AD ¢ xpressive figure of speech 
Shem is spoken of as the father of all the children of Eber, of whom 
came Joktan and his sons, whose “ dwelling was from Mesha, as thou 
goest unto Sephar, a mount of the East,” and of whom as surely 
descended Mohammed and the Semitic pr »pogators of the monotheistic 
creed of the Koran ; as came the ILebrews, according to Jewish belief, 


} 


and through them, the great prophet of our faith, from Eber, the 


assumed eponymous of those whom we must look upon, on many 
accounts, as important above all other Semitic races. 

Deriving our authority still from the Sacred Records, we ascertain 
as the result of the multiplication and dispersion of one minutely 
detailed generation of the sons of Ham, through Canaan, that for 
eight hundred years thereafter they increased and multiplied in the 


he Jordan, and stretching to the shores 


favoured lands watered by t 
of the Levant ; they founded mighty cities, accumulated great wealth, 
subdivided their goodly inheritance among distinct nations and 
kingdoms of a common descent ; and upwards of eleven hundred years 
thereafter, when the intruded tribe of Dan raised up the promised 
judge of his people, the descendants of Ham still triumphed in the 
destined heritage of the seed of Eber. At length, however, the 
Semitic Hebrew accomplished his destiny. 


The promised land became 
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his possession, and the remnant of the degraded Canaanite his bond- 
servants. For another period of like duration, a period of more than 
eleven hundred years, the Semitic Israelites made the land their own. 
The triumphs of David, the glory and the wisdom of Solomon, and 
the vicissitudes of the divided nationalities of Judah and Israel, pro- 
tracted until the accomplishment of the great destiny of the princes 
of Judah, constitute the epos of those who supplant d the settlers in 
the historic lands lying between the mountains of Syria and the sea, 
when first “the Most High divided to the nations their inheritance 
when he separated the sons of Adam, and set the bounds of the 
people.” Then came another displacement. The Semitic Hebrews 
were driven forth from the land, and for eighteen hundred years 
R man and Saracen Mong Turk and ™ mitic Arab have d sput d 
the possession of the ancient heritage of the Canaanite 

For very special and obvious reasons the isolation of the Hebrew 
race, and the purity of the stock, were most carefully guarded by the 
enactments of their great Law-giver, preparatory to their taking pos- 
session of the land of Canaan ; yet the exclusive nationality, and the 
strictly defined purity of race admitted of exceptional deviations of a 


remarkable kind. While the Ammonite and the Moabite are cut off 


from all permissive alliance, and the offspring of an union between the 
Hebrew and these forbidden races is not to be naturalized even in 
the tenth generation, the Edomite, the descendant of Jacob’s brother, 
and the Egy pt in, are not to be abhorred ; but the children that are 
begotten of them are to be admitted to the full privileges of the 
favoured seed of Jacob in the third generation 

This « xcept n in favour of the Egyptian isaremarkable one. The 
ostensible reason, viz., that the Israelites had been strangers in the 
land of Egypt, appears inadequate fully to account for it, when the 
nature of that sojourn, and the incidents of the Exodus are borne in 
mind, and would tempt us to look beyond it to the many traces of 
Semitic character which the lenguage, arts, and civilization of Egypt 
disclose Mizraim, the son of Ham, and the brother of Canaan, is 
indeed ordinarily régarded as the first inheritor of the Nile valley, 
and this on grounds fully as conclusive as those on which other 
apportionments of the post-diluvian earth are assigned ; but along 
with the direct evidence of Scripture, we must also take the monu- 
mental records of Egypt, which shew that that land was speedily 
intruded on by very diverse races, and that by the time its civilization 
was sufficiently matured ‘to chronicle by pictorial and ide: graphic 


} 


writings the history of that cradle-land of the world’s intellect, its 


occupants stood in a relation to each other precisely similar to that 
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n which we find the Semitic and Hamitic populations of Palestine in 
the days of Joshua. The ethnological affinities of Egypt are certainly 
Asiatic rather than African, although she stands isolated, and in 
some important respects unique in relation alike to the ancient and 
the modern world. The ethnologist must be tempted to look for the 
congeners of the ancient Egyptian rather among the Semitic Asiaties, 
speaking and writing a language akin to her own, than among the 
Berber, Ethiopian, or Negro aborigines, of Africa. But around the 
shores of that expressively designate d Mediterranean Sea how striking 
are the varied memorials of the world’s past. A little area may be 
marked off on the map, environing its eastern shores, and constituting 
a mere spot on the surtace of the globe, yet its history is the whole 
ancient history of civilization, and a record of its ethnological changes 
would constitute an epitome of the natural history of man. All the 
great empires of the old world clustered around that centre, and as 
Dr. Johnson remarked in one of his recorded conversations: “ All 
our religion, almost all our law, almost all our arts, almost all that 
sets us above savages has come to us from the shores of the Mediter- 
ranean.’’ There race has succeeded race ; the 8Ct ptre has passed 
from nation to nation, through the historical representative s of all the 


Y 
> i 
+) 


reat primary subdivisions of the human family, and “their decay 
as dried up realms to deserts.’ It is worthy of consideration, 
however, for its bearing on analag us modern que stions, huw far the 
P litical displacement of nations in that primeval historic area was 
accompanied by a corresponding ethnological displacement and 
extinction. 

It is in this respect that the sacred narrative, in its bearings on the 
primitive sub-divisions of the human family, and their appointed 
destinies, seems specially calculated to supply the initiatory steps in 
relation to some conclusions of general, if not universal application. 
However mysterious it be to read of the curse of Canaan on the very 
ne page which records the blessing of Noah and his sons, and the 
first covenant of merey to the human race, yet the record of both 
rest on the same indisputable authority, Still more, the curse was 
what may strictly be termed an ethnological one. Whether we regard 


is a punitive visitation on Ham in one of the lines of generation 


, 


his descendants, or simply as a prophetic foretelling of the destiny 
of a branch of the human family, we see the Canaanite separated at 
the very first, from all the other generations of Noahie descent as a 
race doomed to degradation and slavery. Nevertheless, to all ap- 
pearance, many generations passed away, in the abundant enjoyment, 


by the offspring of Canaan, of all the material blessings of the 


green 
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” 


undeluged earth; while they accomplished, as fully as any other 
descenda its of Noah, the appointed repeopling, and were fruitful 
and increased, and brought forth abundantly in the earth, and mul- 
tiplied therein, even as did the most favoured among the sons of Shem 
or Japhet. When some five centuries after the Canaanite had entered 
on his strangely burdened heritage, the progenitor of its later and 
more favoured inheritors was guaranteed by a divinely executed 
covenant, the gilt to his seed of that whole land, from the river of 


Egypt to the great river, the rver Euphrates, the covenant Was not 


| 

even then to take place until the fourth generation, because the 
iniquity of the Amorites—one of the generations of Canaan, used | 

synecdoche for the whole—was not yet full. When that appointed 
period had elapsed, and only the narrow waters of the Jordan lay 
between the sons of Israel and the land of the Canaanites, their leader 
and lawgiver, who had guided them to the very threshold of that 
inheritance on which only his eyes were permitted to rest, foretold 


them in his final blessing: “The eternal God shall thrust out the 


enemy from before thee, and shall destroy, and Israel shall dwell in 
safety alone.” No commandment can be more explicit than that 
which required of the Israelites the utter extirpation of the elder 
occupants « f their inheritance: “ When the Lordt iy God shall bring 


thee into the land, and hath cast out before thee seven nations greater 
and mightier than thou, thou shalt smite them and utterly destroy 
them thou shalt make no covenant with thé nor shew mercy nto 


them.’ Nevertheless we find that the Isra lites put the Canaanites 


to tribute, and did n 





did not drive out th 
book of Judges, they still dwelt there in his day ; and so with various 
others of the aboriginal tribes. So also, the Gibeonites obtained by 
craft a league of amity with Israel, and they also remained—bondmen, 
hewers of wood, and drawers of water, yet so guarded by the sacred- 
ness of the oath they had extorted from their disinheritors, that at a 
long subsequent date we find seven of the race of their supplanters, 
the sons and grandsons of the first !sraelitish king, sacrificed by 
David to their demand for vengeance on him who had then attempted 
their extirpation. 

Even more remarkably significant than all those evidences of a 
large remnant of the ancient Hamitic population, surviving in the 


midst of the later Semitic inheritors of Canaan, is the appeurance of 


the name of Rahab, the harlot of Jericho, in the genealogy of Jos ph, 


as recorded by Mathew. The purity of descent of the promised seed 


of Abraham and David was most sacredly guarded through all the 
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generations of their race, yet even in that line a singularly remarkable 
exception is admitted ; and the son of Ham, and the seed of Canaan, 
have also their links in the genealogy of the Messiah. 

Turning to another portion of the same subject, we trace in the 
Noahic genealogies the primitive occupants of ancient Phenicia 
among the descendants of Ham, while, looking to other and indepen- 
dent sources of evidence pertaining to the pe ple of historical Phoenicia, 
we find them a race philologically Semitic, but in so far as their my- 
thology and legislation, and those of their Carthaginian offshoots, 
supply data, we should class them as a race psycologically Hamitie. 
The legitimate inference would seem to be, that in Phenicia, as in 
Palestine, the Semitic and Hamitie races were brought together by 
the extension of the former over the area primarily occupied by the 
latter; and that then, unrestrained by any of the checks which so 
materially circumscribed the tendency to intermixture between the 
conquerors and the conquered, in the inheritance of the Hebrews, a 
complete amalgamation took place, though with such predominancy 
of the later intruded Semitic conquerors, as history supplies abundant 
illustrations of in the well-detailed pages of more recent national 
annals. 

From all this it would seem to be justly inferred that ethnological 
displacement and extinction must be regarded in many, probably in 
the majority of cases, not as amounting to a literal extirpation, but 
only as equivalent to absorption. Such doubtless has been the case 
to a great extent with the ancient European Celtw, notwithstanding 
the definite, the distinct historical evidence we possess of the utter 
extinction of whole tribes both of the Britons and Gauls, by the 
merciless sword of the intruding Roman; and such also is being the 
case with no inconsiderable remnant of the aboriginal Red Indians of 
this continent. Partially so it is the case even with the Negro 
population of the United States, in spite of all the prejudices of cast 
or colour. It is impossible to travel in the far West of this American 
continent on the borders of the Indian territories, or to visit the 
reserves where the remnants of the Indian tribes displaced by us in 
Canada and the States, linger on in passive process of extinction, 
without perceiving that they are disappearing as a race, in part at 
least by the same process by which the German, the Swede, or the 
Frenchman, on emigrating into the Anglo-saxonised States of America, 
becomes imsa generation or two amalgamated with the general stock. 

I was particularly impressed with this idea during a brief residence 
at the Sault Ste. Marie this summer (1855). When on my way to Lake 
Superior, I had passed a large body of Christianised Indians, assem- 
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bling from various points both of the American and the Hudson's 
Bay territories, on one of the large islands in the River Ste. Marie, 
and while waiting at the Sault a considerable body of them returned, 
passing up in their canoes. Having entered into conversation with 
an intelligent American Methodist missionary, who accompanied 
them, | questioned him as to the amount of intermarriage or inter- 
course that took place between the Indians and the whites, and its 


producing a permanent new type resulting from 


probable effects in 
the mixture of the two very dissimilar races His re} ly was: “ Look 
about vou at this moment, comparative Ly few of these onlookers have 
not Indian blood in their veins ;"’ and such I discovered to be the 
case, a8 my eye grew more familiar with the traces of Indian blood. 
At all the white settlements near those of the Indians, the evidenc« 
of admixture was abundant, from the pure half-breed to the slightly 
marked remoter descendant of Indian mat« rnity, discoverabl only by 
the straight black hair, and a singular watery glaze in the eve, not 
unlike that of the English Gypsey The Indian may remain ancivi- 


lized, and perish before the advance of civilization, which brings for 


him only vice, famine, and disease, in its train: but such is not the 
case W the mixed race of a white paternit M ich, pert ips all of 
their aptitude for civilization may come by their Eure pean he ritage 


of blood, but the Indian element survives even when the all-predomi- 
nating Anglo-Saxon vitality has effaced its physical manifestations. 
In this manner the ancient Celtic element of European ethnology 


t 
doubtless still asserts no inconsiderable influence. The Briton of 


Wales retains nearly all his early characteristics ; his philological and 
physiological peculiarities are alike unchanged. The Cornish Briton 


‘ 


on the contrary retains only the last of these, his language having 


ceased to be a living tongue ; while the continental Gaul has not only 
resigned his language for a neo-latin tongue, but he has so. inter- 
mingled s blood with Roman, Frank, Norman, Iberian, and Arab. 
that | s no longer looked upon, like the Welshman or Irish Galwe- 
gian, as a pure Celt. Yet few, if any, doubt the predominance of the 


Celtic clement, or hesitate to trace to that source, many of the 
characteristic peculiarities wherein the Frenchman differs so ¢ ssentially 
either from the continental German or the Anglo-Saxon. In a like 
manner, though doubtless ina much Jess marked degree, it may be 
that the Red Indian of America may leave some permanent traces of 
his intermixture with that race by whom he is being displagpd, proving 
here also that absorption, and not absolute extirpation, plays a part, 
at least, in the extinction of modern as well as primitive aboriginal 


races, when | 


eft to the operation of natural causes. 
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ON SOME NEW SALTS OF CADMIUM AND THE IODIDES 
OF BARIUM AND STRONTIUM. 
BY HENRY CROFT, D.C.L. 
PROFESSOR OF CHEMISTRY, UNIVERSITY COLLEGR, TORONTO 
Read before the Canadian Institute, January 12¢h, 1856. 
Von Hauer has lately taken up the examination of the double 
chlorides and bromides of cadmium, the existence of which was first 


noticed by me ia 1842, in a preliminary paper read before the 


¢ Chemical Society of London. ‘The investigation being int: rrupted 
very shortly after its commencement by my removal to Toronto, had 
never been resumed, and in the short paper Jaid before the Chemical 
Society, the formula had not been fully established, with the exc eption 
of that of the sodium compound, viz., Cd Cl + Na Cl + 3 Aq, which 
has since been confirmed by Von Haver. 

For the two cadmio-chlorides of potassium, the two cadinio-chlorides 
of ammonium, and the cadmio-bromide of potassium described by me 
in 1842, Von Hauer proposes the following formula 

) 2K Cl + Cd Cl K Cl + 2CdCl + HO 
2NH‘Cl + Cd Cl NH‘Cl + 2CadCl + HO 
2K Br + Cd Bs K Dr + 2Cd Br + HO 

Von Hauer endeavours to establish the existence of three classes 
of salts, which he denominates chloro-sesquicadmiates, chloro-mono- 
cadmiates, and chloro-bicadmiates, represented generally by the 
following formula 2RCil + CdCl+X HO i Cl + CdCl 4 
X HO, and RCI] + 2CdCl + XN HO; and in a second paper he 

{ states that he has succeeded in preparing a number of double salts 
with the chlorides of barium, strontium, calcium, magnesium, manga- 





nese, &c. WC., which seem to support this the ory. 
The only examples of the monocadmiates as yet described are the 
sodium salt (1542) and Von Hauer’s barium compound. 
Na Cl + Cd Cl + 3 Aq 
Ba Cl + Cd Cl 4 t Aq 
’ 


ln my former paper | mentioned the existence of a double iodide of 


Ga 


cadmium and potassium, for which in an anhydrous state I proposed 


the formula K I + Cd I. As this, if correct, would piace the salt 


ete 


in the class of the iodo-monocadmiates, and as according to Von 
Hauer these compounds are difficult to obtain, at least with the chlor- 
ides, | have made a few experiments on the subject of the double 
iodides and bromides, the results of which are as follows :— 
Cadmio-iodide of Potassium.—lodide of cadmium and iodide of 


potassium were mixed in atomic proportions (equal equivalents) and 
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evaporated over sulphuric acid,—the double salt being exceedingly 
soluble in water separated only when the solution was reduced to a 
very small bulk and the crystals formed were not very perfect. They 4 
were in the form of distorted octuhedra, acquiring from the extension 
of certain faces a resemblance to a rhombic prism with dihedral ter- 
The fact that they 


measurements made by my colleague, Professor Chapman. 


minations were octohedra was proved by } 


| S55 grammes d 





ried between bibulous paper gave : 





W ater O09} = 5°36 . 
Sulphide of cadmium...... 0°338 = 14-70 cadmium. 
lodide of silver 2-275 = GS-74 iodine. 
Sulphate of p tash... O4603= 11°62 potassium. 
1.771 grammes very carefully dried in bibulous paper and afterwards 
over sulphuric acid, gave 
Water OS8T6 = 4°94 
Sulphide of cadmium 03520 — 1646 cadmium, 
lodide of silver 22675 = 69°17 iodine 
Sulphate of potash Ott153 = 10°60 potassium, 
These numbers lead to the formule K I + Cdl + 2HO., . 
Cal I Il 
K -1— 48894 — 10°67 — 11°62 — 10°60 
Cd — 1— €96°77 — 15°21 — 14°70 — 15°46 
] 2— 3471-14 — 69:21 — 68:74 — 69-17 
HO 2— 225-00 91—~ 536- 4°04 
$5885 10000 10042 100°17 
An analysis of the anhydrous salt made in 1-42 gave the following 
numbers, agreeing closely with the calculation :— 
Cal 
K 11047 — 11°22 
Cd — 1646 — 16:99 A 
I — 7285 — 72:79 
1Ar78 LOO 


Cadmio-iodide of Sodium.—lIodide 


treating a solution of soaa with excess 


of Sodium Was prepared by 
of iodine, decomposing by sul- 
phuretted hydrogen, warming, neutralizing with carbonate of soda and 
crystallizing. 

The crystals are as described by Mitscherlich, who gives the 
formula Na I + 4 HO, while Girand found a quantity of 


which would lead to the formula Na I + 6 HO. 


water, 


2-108 dried in bibulous paper, lost on heating 0°4393 


=: 20- 
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2°36 dried in bibulous paper and afterwards over sulphuric acid, lost 
on heating 0°46 = 19°49. 
The formula Na I + 4 H O requires 19-44. 

Iodide of cadmium and iodide of sodium were mixed in equal 
equivalents, and evaporated over sulphuric acid. The double salt 
separated in long brilliant prisms, which deliquesce very rapidly 
in a moderately damp atmosphere; they appeared to be four-sided 
prisms, but owing to their rapid deliquescence their form could not 
be accurately determined. 


10285 grammes dried in bibulous paper gave : 


Water..... Tae sen O-1460 = 14°09 

Sulphide of cadmium... 01950 = 14°74 cadmium. 
lodide of silver wees 12400 = 66:14 iodine. 
Sulphate of soda ........ O2218 = 6°98 sodium. 


1.4844 grammes gave :— 


Sulphate of soda .... OLVZTSS = G:O6 sodium. 
These numbers lead to the formula Na I + Cd I + 6 HO. 
Cal I Tl 
Na — 1 — 287'°20— 6595 — 698 — 6:06 
Cd — 1 — 696:77 — 14°43 — 14°74 
I — 2 — 3171:14 — 65°65 — 66 14 
HO — 6 — 676°00 — 13:97 — 14:09 


£330°11 100°00 100-96 

Cadmio-iodide of Ammonium.—lodide of ammonium, obtained by 
digesting iodine with hydrosulphide of ammonium was mixed with 
iodide of cadmium, in the proportion of equal equivalents ; the solu- 
tion on evaporation ever sulphuric acid to a very small bulk, gave 
crystals similar in appearance to those of the potassium compound, 
remaining unchanged in a tolerably dry atmosphere. Heated ina tube 
it fuses and loses a considerable quantity of water. 


1.7625 grms. gave 


Sulphide of Cadmium 0.3685 = 16.26 Cadmium. 
lodide of Silver..... 2.3775 = 72.66 Iodine. 
These numbers lead to the formula NH*+14+Cd 142 HO. 
Cal 
NH4—1] 225.00— 6.21 — 
Cd — 1— 696.77—16.14 — 16°26 
I — 2—3171.14—73.44 — 72°66 


HO — 2— 225.00— 6.21 — 





4317.91 100.00 
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Cadmio-iodide of Barium. 
‘ lodide of Barium mixed in the same proportions with iodide of 
cadmium gave a mass of crystals which deliquesced so rapidly that it 


was impossi ile to examine their form 


2.281 germs dried in bibulous paper and weighed as qui kly as pos- 


é sible, gave 

: lodide of Silver 25405 = 59.98 Iodine 

4 Sulphate of Baryta... 0-6495 16.73 Barium 
Sul) leof Cadmium 0.3790 : 12.92 Cadmium 


WW iter as IBS... . . 10.37 


These numbers lead to the formula Ba 1+Cd 145 LLO. 
Cal 





ba l— 854.85 —16.17—16.73 
Cd l 696.77 —13.18—12.92 
l 2—3171.14—59.99 —59.98 
HO —5 562.50 — 10.66 —10.37 as loss. 
5285.26 100.00 100.00 
(" f Stronti twas Obtaimme nthe same inner ] 
cry ( i cr tals efflor { very ¢ it - 
qu d msphere W ated it eas 
loses und I i d. to this cir . ‘ 
t} iantit water in the folk hg is rather too lar u ( tt 
odine too 8 
L.S105 S gave 
Los 1 heating 0.3225 17.51 water. 
Su te of Strontia....0.4225 11.11 Strontiur 
Su l Cadmium ..0.2720 11.68 Cadmium 
I of Silver L.93870 57.80 lodine 
| ad to the formula Sr 1+ Cd 1+8 HO. 
, C 
Sr l— 545.60—10.27—11.11 
Cd l 696.77 —13.11 —11.68 
I 2—3171.14—59.68 —57.80 
HO s 900,00 — 16.94 17.81 
5313.51 100.00 98.40 
Owing to the small quantity of salt in my possession the crystals 
could not be obtained quite free from all admixture, and the analysis 


does not agree very perfectly with the calculation, but sufficiently so 


tu establish the formula. 





¢ 
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From these experiments we may conclude that Iodide of Cadmium 
combines with alkalic and earthy iodides in the proportion of equal 
equivalents ; the formule of the new compounds just described being 
as follows: 

K 1+Cd 14+2 HO 
NH*I+Cd 14+2 HO 
NaI4Cd1+6 HO 
Ba I1+Cd 1+5 HO 
Sr 1+Cd1+8 HO 


In this respect they partly correspond with, and partly differ from, 
the Zinco-iodides described by Rammelsberg in Poggendorff’s 
Annalen, B. 43 ; the formule of which are as follows : 

K 142 Zn I 
NH*14Zn I 
NaIl+%Zn14+38HO 
Ba 1+2 Zn I 

In analyzing the above mentioned cadmio-iodides, the iodine was 
first precipitated by nitrate of silver, the excess of silver separated 
by hydrochloric acid, and the cadmium precipitated by sulphuretted 
hydrogen, &c., &e. 

If we attempt to separate the cadmium at once as sulphide, we 
meet with the difficulty alluded to by Stromeyer, viz., that iodide of 
cadmium is decomposed very slowly by sulphuretted hydrogen. 

Some experiments were made to ascertain whether this difficulty 
of decomposition is owing to the existence of a double salt of sulphide 


with iodide of cadmium, but without any favorable results. 


Cadmio-bromide of Sodium.—This salt crystalizes from a mixture 
of equal equivalents of the two bromides in small brilliant six-sided 
plates, grouped together so as somewhat to resemble the analogous 
double chloride. Owing however, to the small amount of bromine in 
my possession, the quantity of salt obtained was but little, and the 
crystals were not so free from an admixture of other salts as to yield 
a satisfactory analysis. 


1.316 grms. gave 


Loss by heating .........0.1465 = 11.13 Water. 
Sulphide of Cadmium...0.4219 = 24.9% Cadmium. 
Bromide of Silver ......1.7355 = 56.13 Bromine. 
Sulphate of Soda...../...0.2750 = 6.76 Sodium. 


The numbers although not agreeing very well with the calculation, 
seem to lead to the formula Na Br+2 Cd Br+5 HO. 
B 
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“al I 
Na —1— 287.17— 5.47— 6.76 
Cd —2—1893.54— 26.58 —24.93 
Br —3—2998.89 —57.21—56.13 
HO —5— 562.50—10.74—11.13 





5242.10 100.00 98,95 

It will seem from this that the bromide and chloride of cadmium 
have a tendency to form bi-cadmiates, and di-cadmiates (sesqui-cad- 
miates of Van Hauer) while the iodide forms only mono-cadmiates. 

In preparing the above compounds the following observations were 
made on the crystalized iodides of barium and strontium. 

lodide of Barium may be prepared by digesting iodine with the 
sulphide of barium, or with hydrate of baryta, and separation of the 
iodate, the solution on evaporation yields fine needles of hydriodate of 
baryta, according to Gay Lussac. The anhydrous salt is not deli- 
quescent according to Gay Lussac, but very much so according to 
Henry. The composition of the so-called hy driodate has not been 
ascertained. 

The salt was prepared according to the second of the above men- 
tioned methods, and also by neutralizing hydriodic acid with carbonat: 
of baryta The solution yielded tolerably large yellowish prisms, 
massed together so that the form could not be determined. Ina 
damp atmosphere they deliquesce, but in a dry one effloresce, forming 
a white powder. 

When heated they melt in their water of crystalization, swell up 
and decrepitate strongly, forming a white mass which fuses on further 
application of heat, and on raising the temperature still higher 
evolves iodine. The yellow color of the salt is due to the mother 


liquor. 
1.071 lost on heating .. 0.273 = 25.49 Water. 
1803 “ 1 0.466 = 25.84 “ 
1.803 gave sulphateof Baryta0.804 = 26.20 Barium. 


These numbers require the formula Ba 1+7 HO. 
Cal I 1] 

Ba —1— 854.85—26.48 — 26 20 

I —1—1585 57—49.13— 

HO—7— 787.50—24.39—25.49—25.S84 

3227.92 100.00 
Iodide of Strontium was formed in the same way ; it crystalizes in 
six-sided tables, deliquescent in a damp, efflorescent in a dry atmos- 
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phere, exhibiting when heated the same characters as the salt of 
barium. 

att 0.391 
gave Sulphate of Strontia 0.662 
The formula seems to be Sr 1+6 HO. 


23.09 Water. 
18.62 Strontium. 


1.693 lost on heating...... 


“ 


Il 


Il 


Cal 
Sr —1— 545.60—19.44—18.62 
] — 1 — 1585.57 —56.51 — 


HO —6— 675.00—24.05 — 23.09 


2806.17 100.00 


REMARKS ON A CANADIAN SPECIMEN OF THE 
PROTEUS OF THE LAKES. 
BY J. GEORGE HODGINS, 
DEPUTY SUPERINTENDENT OF SCHOOLS POR UPPER CANADA 
Read before the Canadian Institute, December 15th, 1855. 

The imperfect knowledge which exists in relation to the history 
and habits of this singular class of reptiles, added to some peculiar- 
ities in the specimen which forms the special object of remark, are, 
it is hoped, sufficient to confer on the subject of this paper a special 
interest in the estimation of Canadian Naturalists. The specimen 
referred to was procured from the Bay of Toronto, Lake Ontario, 
and having been caught and preserved for some time, alive, it afforded 
opportunities of observation of the habits of reptiles of this class, 
such as are not probably of very frequent occurrence. 

Dr. Williamson, the gentleman into whose possession it first came, 
and who has presented it to the Provincial Museum in the Normal 
School Building, obtained the specimen from some boys who were 
fishing with a hook baited with a worm, off Tinning’s Wharf in 
this City, on the 22d of June last. It suffered some ill treatment at 
the hands of its captors, which probably hastened its death. Imme- 
diately on getting the animal into his possession, Dr. Williamson 
placed it in a vessel filled with soft water, mixed with a little mud 
and debris. It appeared lively at first, and on being touched would 
move about by the aid of its tail, with all the appearance of life 
and vigor. The water was changed daily and a few worms were 
given to it from time to time, but it never seemed to have any incli- 
nation to touch them. 
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Dr. Williamson furnishes the following information in reference 
to it: “The Proteus was out of the water only while I carried it 
from Tinning’s wharf to my house—it may be half an hour. 1 placed 
it in a bucketful of rain water when | arrived at home in the evening. 
On the following day it was out of the water again while I carried it 
to the Normal School, say a quarter of an hour. On arriving there 
it was put into a basinful of lake water, where it remained for a day 
or two, until we had a tin cistern prepared for its reception, when it 
was transferred to that and placed in it in mud and water. It did 
not thrive among the mud, but grew sluggish, recovering, however, 
always upon changing the water. After being thus kept for three 
or four days, clean water was substituted, and worms supplied 
in abundance. There was no other kind of food offered to it; but 
a very fine leech (exceedingly active) was observed in the cistern 
with it a day or two before it was removed to die. The leech was 
not thicker than a stout knitting needle, and did not appear 
to have preyed on the animal—although it was suggested at the time 
that it might have had something to do with its demise. I cannot 
avoid the conclusion from all I saw about this specimen of the Proteus 
of our lakes, that it might have lived much longer had it not been 
injured by trampling on it at the wharf, by the boys who captured it, 
and from whom it had received considerable injury, including, as I be- 
lieve, the loss of the fifth toe of one of the legs, the indications of 
which are still traceable on the foot, showing that it must have corres- 
ponded with the other limb.” 


Its breathing was active and regular, and the motion and appear- 
ance of the three fringed sponge-like branchial tufts on each side of 
the head, as they were dilated and compressed were most graceful and 
beautiful. The dilation and compression of these branchiw were 
generally simultaneous and uniform ; but at times they were irregu- 
lar and feeble, more particularly towards the close of its life. The 
color of the upper surface of the animal during life was olive green, 
somewhat mottled, and tinted here and there with shades of black. 
The under surface was of a light brown color. Its length is about 
twelve inches. It has four legs, with four toes on the anterior and 
five on the posterior. The member of the posterior limb to which 
the designation of a fifth toe is given, is, however, peculiar, and con- 
stitutes, indeed the special characteristic of the specimen in question, 
which appears to distinguish it from other and well-defined species 
of this branch of the Batrachian family of reptiles. It would rather 
suggest the idea of a quadrumanous thumb, were not all natural 
analogies opposed to such a supposition in relation to an animal so 
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low in the scale of nature ; to the superficial observer it appears in- 
deed more like an elongated heel, but a close inspection clearly 
discloses indications of three claws or sub-toes. From one of the 
hind feet this toe has disappeared—probably broken off when cap- 
tured. Indeed marks of abrasure are visible, and the indications of 
the wound may still be observed, notwithstanding the limb having 
since healed. The head is very much depressed, the mouth truncated, 
with a minute nostril at either angle of the upper lip, eyes pretty 
well forward in the head, which although when alive not very appa- 
rent, are now, from the action of the spirits of wine in which it is 
preserved distinctly visible. During life the skin was quite smooth 
and was covered with a glutinous milky fluid. As these animals are 
popularly held to be poisonous, experiments were tried with portions 
of this fluid on the tongue of a frog and common turtle, but without 
auy apparent result. The tail is long and vertically compressed, as 
in all such aquatic animals, so as to serve as a rudder and means of 
propulsion in the water. Amphibious as the animal undoubtedly is, it 
was never tested otherwise than by observing it at intervals coming 
to the surface of the water, apparently to take in a mouthful of fresh 
air, as it invariably opened its mouth for an inhalation. It is clear 
however, from the construction of the fringed branchie, that it could 
not remain long out of the water without serious injury to those 
delicate formations. 

To this it may be further added that the animal seemed harmless 
and inoffensive. It did not avoid the light, nor seem to withdraw 
itself suddenly on the approach of aa observer, as though actuated 
by fear. It would open its mouth when irritated, but without seem- 
ingly making any effort to suap or bite. On the Sth of July it died, 
having lived about two weeks from the time of its capture. 

The specimen under examination evidently belongs to the Peren- 
nibranchiate group of Batrachians. Besides the genus Proteus, this 
group includes also the Axolotl, Siren, and Menobranchus. ‘The Meno- 
branchus lateralis, a genus believed to be peculiar to North A merica, 
is found in the Mississippi, and in the great lakes, Superior, Huron, 
Michigan, Erie, and Ontario.* 

Major Delafield, whose attention was specially directed to the 
Menobranchus, obtained some specimens from Lake St. Clair, more 


than thirty years ago, and he states that the animal frequently 
* Dr. H. Boys, of Barrie, in a letter to Professor Croft, in reference to the specimen exhi- 
bited to the Canadian lustitute by Mr. Hodgins, remarks: “ The animal is common enough 
n Lake Outario; I generally used to find a specimen or two every season thrown upon the 
shore killed by the boys. It seems to inhabit chiefly the vicinity of the wharves in Toronto | 
aud I think J was told that, the dsbermen often catch it in dragging the point of the Island.” 
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attains the length of two feet. Two other species of this genus are 
known: the Menobranchus Maculatus, found in the Alleghany River, 
and in Lakes George and Champlain; and the Menobranchus Punc- 
tatus,* found in the Santee River, South Carolina, which is said to be 
most useful in that State, in ridding the rice fields of destructive and 


noxious vermin. These species have all four toes on each foot. 


The specimen in question measures only twelve inches in length, 
so that it is small in comparison with those obtained by Major Dela- 
field from Lake St. Clair. It appears to me to differ more or less 
from each of the varieties pertaining to this continent; and more 
especially from the Menobranchus lateralis, or Proteus of the Lakes, 
in having a much flatter head, one more toe on each of the posterior 
feet, and that of a very peculiar conformation, as before described. 
It has no lateral stripe of black, nor is it spotted like the species 
found in the Alleghany and Santee Rivers. The points of difference 
therefore between this specimen and the genus Menobranchus are 
80 important that I can scarcely consider it as identical with the Pro- 
teus of the Lakes or the other species referred to. The only remaining 
competitor is the Proteus of New Jersey, which is briefly noticed in 
the seventh volume of Silliman’s Joutnal (p. 68). This animal, 
though said to possess the same number 1! toes on each of its feet, 
differs in color, and in the absence of any external nostril—which in 
our specimen is very apparent. It approaches, however, nearer to 
an exact resemblance of this specimen than any of the preceding 
genera ; but not sufficiently near to establish its identity with it. 1 
am therefore impelled to the conclusion, after comparison and inves- 
tigation, that the specimen is a distinct branch of the Batrachian 
family, and may be considered as a new genus—the Proteus Cana- 
densis—its chief points of difference being in the flatness of its 
head, the absence of any lateral stripes, and the formation of 
the tifth toe on the foot of the posterior leg. 


As an amateur, I have to claim the indulgence of the members of 
the Institute for any want of clearness or scientific accuracy in this 
paper. If I have not sufficiently established the point aimed at, 
still I trust the members of the Institute will agree with me in the 
conclusion that even, if so marked a difference in one of an interest- 
ing class of reptiles is not sufficient to constitute it a distinct genus ; 
that difference is nevertheless such as to merit their notice and ecare- 
ful observation. 





+ The Iconographic Encyclopedia distinguishes these reptiles by the terms, Necturus 
lateralis (a drawing of which is given), NV. maculatus and N. punctatus. J. G. H. 
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REPORT OF COMMITTEE. 

The Committee appointed by the Canadian Institute to report 
on a specimen of the Proteus of the Lakes, exhibited at a meeting 
of the Institute on the 15th of December, 1855, by J. G. Hodgins, 
Esq., and supposed by him, for reasons assigned in his paper, to be a 
new genus, for which he suggested the name of Proteus Canadensis, 
have arrived, after a careful examination of the specimen, at the fol- 
lowing conclusions :— 

First, that the supposed fifth toe on one of the hind feet, is an 
unnatural or “ monstrous” development of a second foot, exhibiting 
three, or more strictly, four toes—the central or larger division shew- 
ing a very perceptible union of two of the abortive organs. 

Secondly, that in its dental characters, the position of the nostrils, 
the form of the lips and head, the general condition of the skin, and 
other particulars, the specimen in question corresponds exactly with 
the Menobranchus Lateralis, to which the Committee would con- 
sequently refer it. 

The Perennibranchiate Batrachians include four genera, character- 
ised as follows : 

A. Palatal teeth in several rows. Teeth aleo in several rows on the 
tenner surface of the lower jaw. 

Siren :—Uind limbs undeveloped. 
Azolotl:—Two pairs of limbs. Toes, four in front; five behind. 

B. Palatal teeth in a single row. No teeth on the inner surface of 
the lower jaw. 

Menobranchus :—Toes, four in front ; four behind. 
Proteus :—Toes, three in front ; two behind. 

The single row of palatal teeth, exclusive of the row upon the 
intermaxillaries at the margin of the mouth, places Mr. Hodgins’ 
specimen in the second or higher group, and the number of the toes 
proves it to belong to the genus Menobranchus. Its further agree- 
ment with the Menobranchus lateralis has been already pointed out. 
According to the American naturalists, the occurrence of a dark 
lateral stripe, from which the name of the species was originally 
derived, is by no means a constant character. 
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ON THE VALUE OF THE FACTOR IN THE HYGROMETRIC 
FORMULA. 
BY CAPTAIN A. NOBLE, R.A., F. RB. 8., QUEBEC.* 
Read before the Canadian Institute, 12th January, 1556. 
The results of the accompanying table for computing the dew point 
from readings of the dry and wet bulb thermometers, are derived 
from observations taken at Quebec during ‘ast winter, by Mr. Camp- 


bell and myself. These results will be obvious ata glance ; but a few 


remarks upon the instruments employed, and upon the degree of 


i 
reliance to be placed upon them may not be uninteresting. 


The dry and wet bulb thermometers (for which we were indebted 
to the kindness of Professor Cherriman, director of the Magnetic 
Observatory . Toronto) were made by Negretti and Zambra, and their 
index errors were ascertained above 32° by Mr. Glaisher, and below 
32° by ourselves, by comparison with a Kew standard. The 
divisions upon these thermometers were too small to read 0.1‘ with 
great accuracy, and in discussing our observations at low temperatures 
we were, in consequence, obliged to reject such as would, with an 
error of O.1° in the reading, introduce a considerable error in the 
factor. 

You will observe that the table does not extend below —16*, although 
we have repeatedly, every winter, the mereury below -20°, and occa- 
sionally below -30°. The only thermometer, however, which we could 
trust as a wet bulb in investigations so delicate was not graduated 
below - 16°. 

For obtaining the dew point by direct observation, we used the 
condensing hygrometer invented by M. Regnault. We obtained dew 
with this beautiful little instrument at all temperatures, (limited by 
the graduation of the thermometer, -35°,) the only requisites when 
the thermometer is very low being time and pure ether.t I can 
testify from experience that this hy grometer obviates all the incon- 
veniences of Daniell’s which M. Regnault enumerates in his Hygro- 
metrical Researches. 

In order to shew the reliance that may be placed upon our results, 
we have put opposite each factor in the table the probable error and 
measure of precision of the single data, (from which the factor (7) 
was derived,) and also the probable error, measure of precision and 
limits of certainty of the adopted factor. The nomenclature and 


* This paper was originally prepared in the form of a letter addressed to C. R. Weld, 
Esq., Sec. R. 8., London 


+ The ether we employed below -20° was the first that passed over, resulting from the 
distillation of washed ether with quicklime. 
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notation are those employed by Encke in his Memoir on the Method 
of Least Squares. 

The measure of precision (+), as was indeed to have been expected, 
decreases with the temperature. This fact is not, however, of so 
much importance as might at first appear ; for the dew point is given 
by the equation 

T=t—f (t—t’); 
where 7 is the temperature of the dew point, ¢ that of the air, 
(t—t’) the difference between the dry and wet bulb thermometers, 
and f the factor, whose value is given in the table. 

Now taking the temperatures 42° and 22°, it appears from the 
table that the probable error of f, from a single observation, is at the 
latter temperature three times as great as at the former, but (¢—?¢’) 
is, On an average, about three times as great at 42° as at 22° llence 
the probable error of the dew point at both temperatures is very 
nearly the same. 

We have extended our table to 51° for the purpose of comparison 
with the “ Greenwich factors.’ I must however remark that it is 
probable that the factors above 40° are rather greater than they would 
have been had the observations discussed extended through a longer 
space of time, the majority, at these temperatures, having been taken 

: last spring, when the air was very remarkably dry; and experience 
shews thatwhen (/—?’) is unusually great the deduced factor, instead 
of being more accurate, is generally much too large. 

As an instance I may cite an observation taken on the 21st April, 
when the temperature of the air was 43.6%, that of evaporation was 
31.6*, and that of the dew point was 3.2°. The fraction of saturation 
on this occasion was only *.. and the factor derived from this 
observation was 2.4, being much the largest deviation from the 
adopted mean, 2.53. The cause of this discrepancy ix doubtless owing 

- to the heat that the wet bulb thermometer derives from the radiation 
of surrounding objects, and, were observations sufliciently numerous, 
it might conduce to accuracy were the factors calculated for every 
degree of difference in the value of (¢—t’). 

We purpose instituting a comparison between two wet bulb ther- 
mometers placed in similar boxes, the one coated with lampblack and 
the other with polished daguerreotype plates. 

Below 32» our results do not appear to coincide with the factors 
deduced from the Greenwich observations, and the cause of the dis- 
crepancies must be left totime. As, however, we have had considerable 
experience at these temperatures, I may perhaps be doing service to 
observers in bringing before their notice two causes of error, to which 


we have found ourselves particularly liable when the thermometer is 
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near 32° Ist. If the air is a little above, and has been below 32°, 
there will frequently be a small button of ice at the foot of the wet 
bulb thermometer which is not easily perceived, and which will keep it 
at 32° when the temperature of evaporation is really above that point. 
2nd. It is well known that under certain circumstances water may 
be cooled below 32° without freezing, and an example will perhaps 
best shew the error which this may occasion. Let us suppose that the 
temperature of the air is 27°, and that when the thermometer is 
wetted it sinks to 26° and then rises. Should it rise very slowly the 
probability is that 26° is the true temperature of evaporation, but if 
rapidly, the rise may be due to the conversion of the water into ice, 
and it will be prudent to observe whether or not the thermometer 
again commences to sink. We have frequently observed this phe- 
nomenon, and I am quite at a loss to what to ascribe its uncertainty. 
It has occurred both in a high wind and a calm, (the thermometers 
are protected from the full force of the wind,) and it also appeared 
to be quite uncertain at what tem pe rature the water would freeze. 

1 am obliged to admit that the limits of ¢ rtainty of the factors 
below zero are not so close as could be desired. This is partly 
attributable to our having to reject many observations made with a 
thermometer which was broken before its index errors were fully 
ascertained. Mr. Campbell and I must claim the indulgence of those 
who know the difficulty of taking observations requiring so much 
time and accuracy, at such temperatures, and frequently at six o'clock 
in the morning. 
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NOTES ON SOME POINTS IN THE ANATOMY OF 
THE LEECH. 


BY JAMES BOVELL, M.D. 


PROFRSSOR OF THE INSTITUTES OF MEDICINE, TRINITY COLLEGE, TORONTO 
Read before the Canadian Institute, December 15th, 1855. 


Dugés, Home, Jones, and other distinguished anatomists, in their 
descriptions of the structure of the Leech have assigned to certain 
highly developed parts in this Annelid, functions which it was by no 
means clear to many more recent observers, could legitimately be 
performed by them. It was reserved, however, for Dr. Williams, of 
Swansea, a highly distinguished comparative anatomist, to unravel the 
mystery, and to furnish proof of the errors into which his predeces- 
sors had fallen. 

The existence of an elaborate circulating system seemed to necess- 
itate an wrating one equally developed in character; but spiral ves- 
sels, on the type of insecta, no where being seen, the vascular- 
walled pouches, occupying the lateral regions of the body, seemed to 
be the organs of respiration, supplied freely with blood by vascular 
hearts. While many doubted the existence of so special an organi- 
zation for respiration in this creature as was described, no one before 
Dr. Williams had assigned them to the generative apparatus, and as I 
believe that the observations which have been repeated here confirm 
the results arrived at by the Naturalist of Swansea, I thought it of suf- 
ficient interest to bring the subject before the Institute. 1 cannot, 
however, agree with Dr. Williams that the generative organs are 
rightly described, even by himself. In order to understand the sub- 
ject, as now unfolded to us, it may be more advantageous to state the 
opinion of one of the highest authorities. 

Mr. Jones, in his “Animal Kingdom,” observes: “Two lateral 
vessels are appropriated to the supply of the respiratory system, and 
in them the blood moves in a circle quite independent of that formed 
by the dorsal artery and ventral vein, although they all communicate 
freely by means of cross branches, those passing from the lateral ves- 
sels to the dorsal being called by Dugés dorso-lateral, while those 
which join the lateral] trunks to the ventral canal are the latero- 
abdominal branches. The movement of the blood in the lateral or 
respiratory system of vessels is quite distinct from that which is 
accomplished in the dorso-ventral system or systemic. 

On examining one of the respiratory pouches, its membranous 
walls are seen to be covered with very fine vascular ramifications, 


derived from two sources; the latero-abdominal vessel gives off 
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a branch which is distributed upon the respiratory sacculus; and 
there is another very flexuous vascular loop derived from the lateral 
pon the vesicle im a sim. 
¢ loop are extremely thick and highly 


vessel itself, which terminates by ramifying u 
ilar manner. The walls of tl} 
irritable; but on tearing it across, the internal < wvity or canal by 
which it is pe rforated is seen to be of comparalive iy small diameters 
80 that we are not surprised that, although such appendages to res- 
piratory sacs were detected and well delineated, their nature was 
unKnOWN, @nd f hey were supposed to be glan lular bodies appropriated 
lo some undiscovered use. 

The female sexual organs are thus described by the same observer ; 
“The ovigerous, or female sexual organs, are more simple in their 


' 


structure than those which constitute the male system; they open 
external!) by a small orilice situated immediat ly behind th aper- 
ture from which the penis 1s protruded, the two openings be ing 
separa d by the intervention of about five of the ventral rings of the 
body. The vulva or external canal leads into a 


bran us bag whi 


pt ur- shape d mem. 


’ 
h is usually, but improperly, named the uterus. 
Appended to the bottom of this organ is a convoluted canal which 
communicates with two round whitish bodies; these are the ovaria, 


This description, therefore at once makes a vast disproportion between 


the male organs and the female, giving to the latter an unknown pre- 
ponderan e over the former ; for all anatomists are agreed as to the phy. 


q) 
gi 





siological import of the rows of and bodies known as the testes. 
Now we will contrast with the above the statements and observation$ 


of Dr. Williams. 


The testes are observed under the character of small white granular bodies, dis- 


posed at short distances in a longitudinal series on either side of the ventral median 
line of the body. When forcibly compressed, a white fluid exudes, which under 
the mic: oscope is found to consist of nothing but sperm-cells, in various stages of 


’ 
evolution. To each of these testicular bodies two minute threads are attached 
The larger and more obvious of these threads extends outwards at right angles 
with the median line, and joins a considerable chord running parallel with the 
median line. Examined in section, both the traneverse threads and longitudinal 
chord prove to be tubes filled with fluid thickly charged with sperm-celis, a true 
male secretion. The longitudinal tube is common to al/ the testicular bodies; it 
begins at the most posteriorly situated of these bodies, and ends in that most ante- 
riorly placed, median and azygos, to which the intromittent organ is appended; 
meeting at this mesial organ the corresponding duct of the of posite side. In 
addition to the tubulus just described as proceeding from the testes, another much 
smaller one may be detected on minute dissection running directly outwards, 
crossing underneath the large longitudinal duct and becoming united to the base 
of the ovarian utricle. Traced in the direction of the head, the longitudinal duct is 


seen to enter into a glandular body, which in size is considerably greater than the 
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testes situated posteriorly to it on the same side. In minute structure this body is 


precisely the same as the bodies of the testicular series ; like them itis filled with 
sperm-fluid ; the interior is a cavity. The secreting glandular structure is disposed 
around the circumference; the secreted product is thrown into the enclosed 
hollow, This description applies also in every particular to the other testicular 
bodies, which are like the former, hollow orbicular glands, The large longitudinal 
duct which serves as a common channel of communication between al! the testes, 
emerges out of the gland under the character of a duct of greatly reduced size, 
This small tubular thread, traced with minute care, may be followed into the median 
glandule to which the penis is appended. In the median line also, and some little 


dista 





€ posteriorly to the body just described, may be remarked a pear-shaped 
sacculus from the unattached fundus of which a ewcal coiled tubule is prolonged. 
Between this saccular and the other parts of the reproductive syatem, no communica- 


be discovered. It seems simply destined to receive the 


tion of any description can 
intromittent organ developed in connection with the gland situated in advance of it 
on the median line. 

It may be inferred from the character of the whole system of the testicular 
bodies, that the penis is not an ejaculatory organ; it seems subservient only to the 
purposes of sexual stimulation, By ali anatomista, from the date of the firat 
description of M. Dugés, this saceulus has been regerded as an uterus, and as, in 
fact, constituting the whole of the female clement of the generative system. The 
convoluted cwcal tubule pendent from the fundus of this saceulus, including some 
undiscoverable gland structures on eitber side of it, are commonly indicated as the 
ovaria. Sueh anatomists, whilst entertaining opinions so remote from the truth, 
and withal so little probable on physiological grounds, never could have seen these 
parts. An ovarian system so utterly disproportionate tothe testicular, if it were 
true, would find no precedent or parallel in the whole series of invertebrate 
animals 

In all hermaphrodite animals the female elements of the generative organs are 
invariably superior in size, more elaborately organized, and more important as con- 
stituent parts of the whole organiam, than the male: wherefore should the con- 
verse of this rule obtain in the Annelida? A cursory glance at the organic neces- 
Sities of the animal system should have sufficed to convince the physiologist that 
such a simply organized sac, so uncomplicated in stracture, so unprovided with 
stromatous tissue for the production and development of ova, could not have 
proved adequate to those profound functions involving in intimate sympathy every 
other of the organism which are concerned in the continuation of the species. It 
was the necessity, thus perceived on theoretical grounds, for some series of organs 
which would reasonably answer to the general characters of a female system, which 
first led the author to the discovery of that which now remains to be explained. 

In the Leech, the female system consists of a greater number of separate parts 
than the male, amounting to fifteen or seventeen on either side, while the testicu- 
lar bodies are only nine. This system is composed of a linear succession of a bag- 
pipe shape, membranous sacculi, contracting at both ends into two separate ducts, 
One of these du:ts, terminates an orifice communicating externally. It is through 
this orfice that the ova and young esc pe from the ovarian utricle into the externa} 
medium. In the Leech, the ova im this duct, in every case yet examined, present 
an obviously greater degree of development than those which are found in the 


duct which communicates with the neighboring testis. At certain seasons of the 
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year, in the Earth-worm, this duct, which may be called the inferior duct of the 
ovario-uterine organ, is crowded with living young, emerging from the ova, and in 
process of fina! extrusion through the external orifice. The hatched young in the 
Leech have never yet been seen actually by the author in this situation, although 
the parts are accurately correspondent in the two worms. He cannot yet there- 
fore state of the Leech what he can from actual observation of the Earth-worm, 
that it is viviparous; the superior duct of each ovarian uterus passes underneath 
the common longitudinal chord and opens into the true testicular duct, the two 
channels becoming united into one, just before entering the substance of the gland. 
It is desirable here to warn the anatomist, that in practice the demonstration of this 
fact demands great patience and minuteness of dissection. 

The author now desires to solicit special attention while he attempts to explain 
the nature of the connexion which, according to his view, subsists between the 
male organ or testis on the one hand, and the egg-producing and egg-incubating 
organ or ovarian uterus on the other. It will, he trusta, suffice to elucidate satis- 
factorily the mechanism of se/f-impregnation. The testicular bodies secrete a true 
sperm fluid, the cells of which can readily be detected by the eye both in the duct 
which leads to the great longitudinal chord, and in that which conducts into the 
ovarian uterus. The male seminal fluid travels from the testes into the 
ovarian uterus along the superior of these ducts. It may be actually detected in 
the cavity of this latter organ, where it comes into immediate contact with the ova 
whereby impregnation results. The ova thus fertilized travel gradually onward, 
and reach the inferior half of the ovarian uterus. As in the Leech, these ova may 
be discovered as ora at a point in the oviduct very near the outlet, it is probable 
ghat this Acnelid is oviparous. Th‘s fact, which is little material, may be readily 
determined by examination instituted at the right season. The curved ovario- 
uterine membranous organ is really the part to which Dugés applied the name of 
“the cardiac vasiform heart,” and which M. Quatrefages has denominated “ la 
poche secrétrice!!" Duges made a near approach to a correct descriptive 
anatomy of this organ. Quatrefages’ delineations are extravagantly erroneous. To 
each ovarian uterus a beautifully delicate vesicle is attached. It is connected with 
the superior duct, or that which leads directly from the testis into the ovario- 
uterine saccule by meats of a very slender tubule rising from the vesicle. This 
vesicle is the far-famed “ respiratory sacculus” of the Leech; the duct ecmmuni-. 
cating between it and the superior half of the ovarian uterus is the wondrous res. 
piratory heart vessel, which for half a century has challenged the admiration of 
anatomists ! 

Let it now be seen what rational and probable physiological explanation these 
parts will bear. In the first place, it is obvious that there exists in this Annelid 
a direct communication by means of an open duct between the male and female 
elements of the reproductive system ; that this system opens externally on/y at the 
orifice of the oviduct; that these orifices are designed fur the extrusion of the ova 
or young from the body of the parent, and not for the reception of the sperm-fluid 
into the ovario-uterine tract; that the male fertilizing secretion passes direct}y 
along the duct into the ovarian uterus; and that thus the process of self-impreg- 
nation is literally accomplished, for ft is not the sperm-fiuid of another individual 
that fecundates the ova, but that of the same individual. 

That conclusion may be affirmed with confidence, since the median copulative 
saccule into which the intromittent organ of another individual is inserted termi- 
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nates in a convoluted cwcal tubulus. Between this median organ and the great 


bilateral series of ovario-uterine organs there is no communication whatever. If, 
therefore, during the union of two individuals a fluid is emitted by the male organ 
into the interior of the sacculus, it requires no further argument to shew that it can 
proceed no further, that it can reach no other part of the reproductive system. In 
congress therefore these two parts can subserve no other than the purposes of 
first: mechanically uniting the individuals, and secondly: of stimulating the 
sexual organs. During those periods when the fertilizing fluid is not required for 
the office of fecundation, it is probably discharged externally as a superfluous excre- 
tion in part through the intromittent organ. According to this explanation, to the 
larger testicular bodies should be assigned the mechanical uses only of seminal 
receptacles, compressing what they may contain, either backwards into the ovario- 
uterine organs, or forwards to be expelled through the penis as an excretion, The 
penis therefore is the only means common to the whole male system by which it 
communicates with the exterior, the so-called ‘respiratory sacculi,” being the 
means by which each testis separately communicates with the exterior 

It is with considerable diffidence that I express a doubt as to the 
correctness of Dr. Williams’ observations on two points, and as my 
dissections induce me to do so, I will now briefly refer to the annexed 
diagram, Plate 1, Fig. 1, to illustrate what I believe to be the true 
history of the organs which are respectively called ovipero-uterine 
sacs and testes. 

The following references to figure 1, on the plate, will enable the 
reader to apply the observations offered here to the results which 
dissection exhibits with the aid of the microscope : 

(a) Ovaries. (b) Testes. (c) Vesicula Seminalis. (d) Common duct. 
(e) Intromittent organ and bulb. (f) Uterus (/) or pouch. 
(yg) Termination of common duct in bulb, 

Except by Dr, Williams, hitherto no chain of connexion has been 
described between the so-called testes; they are in all the drawings 
shown as attached to the duct common to each so-called testis 
and sac. In my dissection made from the dorsal region, I find 
that a delicate vessel passes, as represented in the annexed plate, 
between each gland, forming an intimate communication between 
them. All these glands terminate in a common duct at the base of the 
intromittent organ. 

Dr. Williams and others have described the base of this last-named 
instrument as possessing also a gland-structure, but no such structure 
exists; on the contrary the bulbous expansion evidently possesses 
contractile walls and presents no glandular appearance. 

The so-called uterus is, as Dr. Williams states, a sacculus, termi- 
nating in a cul de sac, and I can find no trace of connection between 
it and the other bodies. In shape it is somewhat like the human 
stomach, and on its lesser curvature enfolds a glandular mass. 
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From the structure and position of the respective organs above 
described, it certainly seems that we ought to reverse their supposed 
offices ; instead, therefore, of describing the glandular bodies at present 
considered testes, as such, it is much more reasonable to assign them 
to the ovarian system and to consider the uterine sacs of Williams as 
the male organs of generation. A few of the arguments which tend 
to support such an opinion are that the spermatic fluid is invariably 
projected from organs, while the germ fluid or ova are more silently 
propelled along ducts or tubes. Again, Williams curiously enough 
makes the following statement which is important: “It is here 
essential to add that the ova are first produced in a stromatous layer 
which constitutes one of the coats of the ovarian uterus, and that a 
large number of them are contained in a common capsule until they 
attain a certain degree of development, after which they may be 
recognized near the outlet of the oviduct in a single and free state. 


Ova are never found in the so-called respiratory saccules, but on the 


contrary and invariably, a small quantity of ape rm-fluid. “Each of 


these sacs is perforated at the point where it is attached to the integ- 
ument by an orifice which opens directly externally. This vesicle 
which from the date of the writings of Dugés has been described as 
‘the respiratory sac,’ is a true vesicula seminalis; i/ ts designed to 
receive the superfluous portion of the sperm secretion as it passes 
from the testes to the ovarian uterus. Spermatozoa can always be 


” 


discovered in the vesicles. According to the above plan the sperm- 
fluid must overflow the common duct and then pass by a second 
lateral duct into the distant and detached vesicula seminalis. Surely 
there is no such complication in nature. On the contrary the follow- 
ing is the simple and intelligible mode which she adopts: The bodies 
described as testes are the ovaries, these open into the common duct ; 
the structures designated ovarian-uteri are the testes with their 
attached vesicula seminalis; these bodies possessing, as shown by 
Williams, irritable contractile walls, discharge the sperm-fluid into 
the common duct and thus fertilize the germ-fluid. 


The office of the detached sac, said to be an uterus, and supposed by 
Williams to be a mere arrangement for attaching individuals in copu- 
lation, seems to be really more strictly a uterus, although on this 
point more proof is needed. My reasons for inclining to the old 
opinion is that during this last summer I twice found Leeches with a 
circlet of young Leeches attached to the mouth of this curious sac, 
and in a specimen presented to the Institute, not only are the 
young ones shown so situated, but after the death, or more probably 


in the death of the Leech, ova were extruded and now lie in the glass 
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cell with the parent. These ova are spherical and of a peach 
color. 

This fact I think indicates that the fertilized ova are deposited in 
the uterus which as quickly as hatched attach themselves for a time 
to the orifice of the outlet, as shown in Fig. 3. 

Fig. 2—Vascular Contractile Testes, &c. 


Fig. 3— Leech with Young Ones. 


COLEOPTERA COLLECTED IN CANADA.* 


By Witiiam Covrgr, Toronto. 
For synonyms, §c. see Melcheimer’s Catalogue. 
ELAPHRUS 
CLAIRVILLEL, Kirb N.Z. 4, 61. 

Antenne and head black, the latter glossy, minutely punctured 
and slightly tinged bronze-green, having a transverse elevated line in 
front, and a conoidal elevation on*top between the eyes in which is a 
deep pit ; thorax black, glossy, longer than wide, and impressed thus : 
‘y'—with a slight tinge of copper bronze on the dorsal margin 
elytra of the same color as thorax, each contains 21 circular im- 
pressions, punctured and tinged with blue, and surrounded by an 
elevated ring —the punctures in the region of scutellum are much 
smaller than the marginal series; beneath green and copper bronzed ; 


femore rufous at the base. Length 4 lines. Island of Toronto. 


Kirby describes his insect as having the base of the posterior 
femore rufous; in my specimen they are all rufous at the base. Sir 
J. Richardson captuced only the single described specimen, otherwise, 
had there been duplicates to examine, he would probably have given 
the color as characteristic to the whole, and not confined to the pos- 
terior femore alone. In my specimen all the elytral impressions are 
ringed ; in Kirby’s, the rings of the marginal series are obsolete. 

‘ INTERMEDIUS, Kirb. N. Z. 4,62. Lee. Ann. Lye. 4, 448. 

Antenn black, set with short rigid hairs, thickest at the apex ; 
head bronzed copper, minutely interspersed with bright green the 
space between the eyes less elevated than in Z. Clairvillei, and occu. 
pied by a central longitudinal impression ; thorax of same color as 
head, the Y impression is not so deep, but the side-punctures are 
more distinct than in the latter species; elytra minutely punctured, 
and with less brilliancy—the copper color darker, with a quadrangu- 
lar series of impressions without any elevated ring. Some of the 


* See, for previous notes, Canadian Journal (Old Series) 1855, 
Cc 
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impressions have a slight elevation in the centre—marginal series 
smaller, and in some specimens nearly obsolete ; body beneath 


bronze-green ; femorw green, tibiw rufous. Length 4 lines. Island 
of Toronto. 


The sutural quadrangular elevation which unites the elytra “just 
before the middle” in Kirby’s specimen, is almost obsolete in the 
above ; in every other respect it agrees with his dexeription. Kirby's 
insect was taken by Sir John Richardson, at Great Bear Lake, in 
lat. 66°—67°. 

NECROPHORUS 
MELSHEIMERI, Kirb. N. 7. 97. 

Jaws black, minutely punctured, and tufted on each side beneath 
the base with orange-colored hairs ; head black, minutely punctured 
in front, with a subtrapezoid orange-colored nostril-piece, and a 

. transverse sulcus between the antenna : eyes black, smooth, lobed 
behind—the lobes punctured and set with short rigid hairs; knob 
of the antenn# orange-colored ; neck ringed with yellow hairs; tho- 
rax margined, punctured, dilated and obliquely depressed anteriorly ; 
scutellum bell-shaped, black and punctured; elytra black, densely 
punctured, the shoulders elevated, with two longitudinal abbreviated 
obsolete lines, and two orange-colored toothed bands—the anterior 
is transverse, but the posterior one does not reach the suture: both 
connect with the deeply orange-colored epipleura; postpectus on 
each side covered with tawny hairs; posterior femorw truncate at 
the apex; tibiw toothed and dilated ; body beneath black, and densely 
punctured. Toronto, not common. Length 8} lines. 


OBSCURUS, Kirb. N. Z. 97. 

Head black, finely punctured in front, and without a rhinarium 
or nostril-piece; the sides of the latter obliquely furrowed and sepa- 
rated transversely by an abbreviated line; has no prominent lobe 
behind the eyes; posterior part of the neck ringed with tawny hairs 
very distinctly seen when the head is bent down; antenne black, 
three last joints of the knob orange-colored ; thorax dilated, mar- 
gined—the margin punctured, with a longitudinal groove through the 
dise; scutellum triangular, slightly elevated ; elytra black, densely 
punctured, the anterior sutural region slightly depressed, the shoul- 
ders and two longitudinal lines elevated, as in the last species ; epi- 
pleura deep red, from which an anterior dentated band of the same 
color nearly reaches the suture—the posterior one is kidney-shaped, 
and reaching neither epipleura nor suture; body beneath black ; 
postpectus covered with short glossy hairs ; the tibiw are dilated and 
toothed. Toronto, not common. Length 8} lines. 
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NECROPHILA 
TERMINATA, Kirb. N. Z. 108 
Antenne and head black, the frontal impression between the eyes 
oblong; thorax minutely and confluently punctured, margined yel- 
low—the discoidal spot black, and very slightly lobed at the sides, 
with a yellow sphenoid spot inserted posteriorly ; elytra brown 
black, and minutely punctured, with two longitudinal obsolete ridges 


and a row of distinct punctures on each side of the suture—yellow 





at the apex; beneath black. Length 9 lines. Toronto, not common. 


AFFINIS, Kirb. N. Z. 108. 

Head and antenne black, the frontal impression not so deep ; tho- 
rax pale yellow, very finely punctured—discoidal spot smaller and 
differently formed than in the last species—the lateral lobes are 
larger and more oblique—the posterior part is rather of a deltoid 
form and slightly sphenoid in the centre with yellow; elytra of a 
brown silky color, with the same irregular elevations and sutural 
rows of punctures as in ferminata ; the apex of elytra yellow, body 


beneath, and Jegs black. Length 9 lines. Toronto, rare. 


This and the preceding species are nearly related to NV. Americana, 
Linn., the true northern type of the genus. Kirby describes four 
species which he states are closely related to the latter. NN. Cana- 
densis is evidently the g of Americana. 1 have noticed invariably 
both the form of the thoracic discoidal spot, and the color of epi- 
pleura, to vary in almost every specimen; also, in the smaller speci- 
mens the sutural termination of elytra are not so acuminate; pro- 


bably it may be, as he states, a sexual character. 


LATHROBIUM 
PUNCTICOLLIS, Kirb. N. Z. 88. Erichs. p. 604 
Head obovate, minutely punctured ; antenn@, mandibles and palpi 
dark chesnut ; thorax *‘ oblong square with all the angles rounded, 
punctured, but not thickly ;” elytra of a dark chestnut color, longer 
than wide—not much longer than thorax, and thickly punctured ; 
posterior part of the body black, and covered with very short glossy 
hairs ; beneath black glossy; legs bright mahogany; tibie armed 
with a spine. Length 5 lines. Toronto, common. Taken in lat. 
54° — Kirby. 
DERMESTES 
LARDARIUS Linn, Fabr, El,1, 312. Le Régne Animal, Insectes, tab, 36, fig. 10. 
Head and thorax black, the latter with several minute yellow 
spots ; scutellum black ; elytra posteriorly black, glossy—base yel- 
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low, with three black dots, thus *.* on eachelytrum, Length 4} inches. 


Common in Canada. It feeds indiscriminately on all animal sub- 
stances, and is found throughout summer, on the Island of Toronto 
in putrified fish, 

BYRRHUS 
> CYCLOPHORUS Kirb. N. Z. 117 

Thorax dark chestnut color, glossy, and intermixed with short 
cinereous hairs ; scutellam very black and triangular; elytra not so 
dark as the thorax, glossy and covered with short rust-colored hairs ; 
three longitudinal stripes on each, and a transverse double band of 
pale cinereous hairs in form thus =>; body beneath and legs dull 
ferruginous. Length 2} lines. Taken by Mr. F. H. Ibbetson, at 
the Lake of Two Mountains. 

The naturalists to the northern expedition captured only one spe- 
cimen, which Mr. Kirby describes as having ¢wo black stripes on the 
elytra, and its length 3} linea. Mr. Ibbetson’s specimens vary in 
size ; they are evidently related, as in some of them the third stripe 
is obsolete. 

BRACHYS 
TESSELLATA Pab. El. 2,218 ovata, Welk Obs. Ent., p. 78; aurulenta, Kirb. N. Z. 162 
acrosa, Melis. Pr. Acad. 2, 148 

Body obovate, black-blue, glossy ; antenne black-blue, shorter 
than thorax ; head has a sinus in front, and covered with glittering 
copper-colored decumbent hairs; thorax transverse, impunctured, 
lobed and impressed on each side posteriorly, and interspersed with 
copper -colore d decumbent hairs; scutellum transverse, smooth. im- 
punctured, rounded anteriorly, and acuminate poste riorly ; elytra with 
three longitudinal ridges—the two inner ones are not so distinct as the 
externa! one, which is more acute, running from the shoulder in an 
undulated line nearly to the apex of elytrum. The elytra are min- 
utely punctured in double rows, those on each side of suture are 
very distinct ; ornamented with copper spots and undulated silver 
bands formed of decumbent hairs; beneath dark-blue, glossy, truncate 
at the apex. Length 2} lines. 

The northern species of Brachys are small, hut extremely beauti- 
ful; in habit they vie with the larger Buprestide. Ina summer they 
are found on the upper surface of the leaves of oaks, on which they 
subsist. Common in the neighborhood of Toronto, 


RHINARIA 

SCHOENHERRI Kirb. N. Z. 203. Sch. Cur. 7, 369. 
Body oblong, pear-shaped, covered with hoary pile; antenne 
black, and nearly the length of the head, the knob ovate, acute ; 
the rostrum sub-cylindrical, with three slightly elevated oblique 
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lines in front joining between the eyes, the latter are round, promi- 


nent ; thorax rather narrowest anteriorly, and more granulate than 
the head ; scutellum conspicuously white; elytra with nine perfect 
rows of punctures, and from the density of the pile in some speci- 
mens they are not quite visible: on each elytrum there are three 
longitudinal white stripes, and four rows of distinct black tufts— 
depressed at the apex ; tibiaclavate. Length 64 lines. Toronto, rare. 

The genus Rhinaria, founded by Kirby (Linn, Trans. xii, 430, ¢. 
xxii, p. %), from the above typical form, and the only species as yet 
discovered north of Mexico. 

LEPTURA 
VAGANS, Oliver, 73, 44. Lee. J. Acad. 24. 1, 337, brevis Kirb. N. Z. 182. 

Head black, thickly and minutely punctured, and interspersed 
with erect hoary hairs ; antenne 10-articulate, the four first joints 
are black, and the fifth to apex are yellow at the base; thorax glo- 
bose, anteriorly constricted, posteriorly depressed, deeply and conflu- 
ently punctured, having some erect hairs of the same color as on the 
head; scutellum “linear, covered with decumbent hairs ;’’ elytra 
densely and deeply punctured, rounded and spread apart at the apex, 
with a lateral longitudinal stripe, commencing behind the shoulder, 
“of the color of the yolk of an egg; beneath black, minutely 
punctured ; legs with yellow decumbent hairs. Length 5 lines. 
‘Toronto, rare. 

The elytra in this insect are wider across the shoulders, and the 
‘‘ body shorter in proportion to its width.” 

SCALARIS, Say, J. Acad. 278 

Entirely dark ferruginous above, of a silver gloss beneath, anten- 
ne 10-articulate, the third joint from base shortest; head much 
inclined, interspersed with slender erect silken hairs, and minutely 
punctured posteriorly — separated from the thorax by a conspicuous 
ring; thorax minutely punctured, somewhat narrower in front, with 
a central abbreviated depression—the posterior angles acute; scu- 
tellum triangular ; elytra shorter than the body, covered with ferru- 
ginous decumbent glossy hairs, which occupy the greater part of the 
anterior, thence they extend on each side of the suture—the mark 
is compressed twice. 

In this insect the elytra are remarkable for their great marginal 
compression towards the apex. Length 1 inch 2 lines. Taken by 
Mr. Ibbetson, at Manitoulin. 

NOSODERMA 
* OBCORDATUM Kirby (Boletophagus), N. Z. 236 
Body oblong, depressed, of a rusty color above; antennm with 


large globular articulation at base, and the apical joints thicker than 
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the antecedent ones; head short, eyes black ; thorax granulate, of 
same width as elytra—the sides depressed, rounded posteriorly, with 
two anterior obtuse angles, and finely serrated beneat h—disc elevated, 
on which are several tubercles; scutellum black, elevated; elytra 
with three ridges longitudinally arranged—the two anterior form a 
series of tubercles, and the exterior reaches from base to apex, where 
there are two large tubercles on each elytrum—margin of a darker 
color, and densely serrated beneath. Length 4 lines. Toronto, rare. 

In some characters it agrees with Kirby's specimen. The rare 
weurrence of the species in this neighborhood prevent a determina- 


tion of the sexes at present. Their attachment to Boleti and other 


veg table excrescences confine them to old forests 
OPLOCEPHALA—Neomtpa 
BICORNIS, Oliv. Ent. 3, 55. Kirb. N. Z. 235 (Arrhenoplitis vescens Lap. 3, M1. 


Hispa PF. Mant, p. 215 

4 Antenne black, the three first joints attenuated and rufous ; 
clypeus armed with a pair of minute teeth ; head dark green, glossy, 
armed behind the eyes with a pair of cylindrical vertical horns, which 
are rufous at the apex ; thorax rounded at the sides and minutely 
punctured ; scutellum triangular; elytra dark green, glossy, slightly 
furrowed and punctured in the furrows ; beneath black, glossy, and 
punctured ; legs rufous. Length 2 lines. 

same color as 4 ; the head is transversely impressed between the 
eyes, and unarmed. 

This species is one of the most common of our fungivora ; in sum- 
mer they devour fungi and other exorescences on decayed trees, and in 
winter they hybernate and are found congregated in large numbers 
under the bark. 

STATY RA—arrHromacka 
AENEA Say, Long's Exp. 2, 287. donacioides Kirb. N. Z., 237 

Antennw longer than the head ard thorax, tawny-yellow, black 
at base—1]1-articulate : 3d to 10th of equal length, downy and ring- 
ed with black—apical articulation longest; above black bronzed, 
glossy, with a slight tint of green—thickly and irregularly pune- 
tured ; thorax cylindrical ; elytra wider than thorax, rounded poste- 
riorly ; body beneath glossy, breast densely punctured ; femorw cla- 
vate ; joints of tarsi tawny-yellow. Length 5 lines. Toronto, on 
young oak trees. Rare. 

One distinctive character by which this insect may be determined 
is, that the tarsi are conspicuously dilated, and, behind the cysts the 
joint supporting the ungues is surrounded by a transparent ring at 
the base. At “ first sight,’ its resemblance to a Donacia, as Mr. 


Kirby states, is merely from color; that alone probably led him to 





ee te 


—_ 


ee ees 

















REVIEWS—ACADIAN GEOLOGY. 39 


name it as above cited. No species of Lagride are known to fre- 


quent aquatic plants, while the Donacide are entirely confined t 
marshy localities. 


REVIEWS. 

Acadian Geology: An Account of the Geological Structure and Mine- 
ral Resources of Nova Scotia and portions of the neighboring Pro- 
vinces of British America. By John William Dawson, F.G.8S.* 
Edinburgh: Oliver & Boyd. 1855. 

The author of this well-timed volume has been favorably known 
to the scientific world for some years, by the publication of various 
able memoirs on points connected with the geology of Nova Scotia 
These have appeared principally in the Proceedings and Journal of 
the Geological 8 ciety of London, in the Proceedings of the Roy al 
Society of Edinburgh, and in the Journals of the Legislature of 
Nova Scotia. In the work now before us, Principal Dawson has 
gathered together the results of his personal observations during the 
last ten or twelve years on the geology of the districts cited 
above. The mass of valuable facts thus collected, is here presented 
to the public in a very readable form; andthe work is furthermore 
liberally supplied with a number of well-executed views and wood 
cuts, besides a large geological map of the entire province of Nova 
Scotia, Prince Edward's Island, and part of New Brunswick. 
To be thoroughly appreciated, Mr. Dawson’s book should of cours 
be read in Nova Scotia itself, or employed as a guide to the numer- 
ous interesting localities of which it contains descriptions. But, 
apart from its local value, the work is not without many points 
of general interest; and in its masterly treatment of the leading 
questions which come under review, it may be referred to with 
profit by all interested in the progress of geological inquiry. Take, 
for instance, the following description of certain alluvial deposits of 
marine origin, spread in places along the deeply indented coasts of th« 
Bay of Fundy:— 

“The western part of Nova Scotia presents some fine examples of marine allu/ 
vial soils. The tide-wave that sweeps to the north-east, along the Atlantic coast 
of the United Stetes, encering the fuanel-like mouth of the Bay of Funcy, becomes 
comp: eseed and elevated, as the sides of the bay gradually approach each other, 
until in the narrower parte the water runs at the rate of six or seven miles per 
hour, and the vertical rise of the tide amounts to sixty feet or more. In Cobequid 
and Chiegnecto Bays, these tides, te an unaccustomed spectator, have rather the 


aspect of some rare convulsion of nature than of an ordinary daily phenomenon. 
At low tide, wide flats of brown mud are seen to extend for miles, as if the sea 


* Principal of McGill College, Montreal. — 
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bad altogether retired from its bed ; and the distant channel appears as a mere 
stripe of muddy water. At the commencement of flood, a slight ripple is seen to 
break over the edge of the flats. It rushes swiftly forward, and, covering the 
lower flats almost instantaneously, gains rapidly on the higher ewells of mud, which 
appear asif they were being dissolved in the turbid waters. At the same time the 
torrent of red water enters all the channels, creeks, and estuaries; surging, 
whirling and foaming, and often having in its front a white, breaking wave, or 
**bore,” which runs steadily forward, meeting and swallowing up the remains of 
the ebb still trickling down the channels. The mud flats are soon covered, and 
then, as the stranger sees the water gaining with noiseless and steady rapidity on 
the steep sides of banks and cliffs, a sense of insecurity creeps over him, as if no 
limit could be set to the advancing deluge. In a little time, however, he sees that 
the fiat, * hitherto shalt thou come and no farther,” has been issued to the great bay 
tide: its retreat commences, and the waters rush back as rapidly as they entered 


The rising tide sweeps away the fine material from every exposed bank and 
cliff, and becomes loaded with mud and extremely fine sand, which, as it stagnates 
at high water, it deposits in a thin layer on the surface of the flats. This layer 
which may vary in thickness from a quarter of an inch to a quarter of a line, is 
coarser and thicker at the outer edge of the flats than nearer the shore ; and hence 
these flats, as well as the marshes, are usually higher near the channels than at 
their inner edge. From the same cause, the more rapid deposition of the coarser 
sediment, the lower side of the layer is arenaceous, and sometimes dotted over 
with films of mica, while the upper side is fine and slimy, and when dry has a 
shining and polished surface. The falling tide has little effeet on these deposits, 
and hence the gradual growth of the flats, until they reach such a height that 
they can be overflowed only by the bigh spring tides. They then become natural 
or salt marsh, covered with the coarse grasses and earices which grow in such 
places. Su far the process is carried on by the hahd of nature; and before the 
colonization of Nova Scotia, there were large tracts of this grassy atuvium to excite 
the wonder and delight of the first setthers on the shores of the Bay of Fundy 
Man, however, carries the land making process farther; and by diking and drain 
ing, excludes the sea water, and produces a soil capable of yielding for an indefi- 
nite period, without manure, the most valuable cultivated grains and grasses. 
Already there are in Nova Scotia more than forty thousand acres, of diked marsh, 
or “dike,” as itis more shortly called, the average value of which cannot be 
estimated at less than twenty pounds currency per acre. The undiked flats, bare 
at low tide, are of immensely greater extent. 

The differences in the nature of the deposit in different parts of the flats, already 
noticed, produce an important difference in the character of the marsh soils. In 
the higher parts of the marshes, near the channels, the soil is red and compara- 
tively friable. In the lower parts, and especially near the edge of the upland, is 
passes into a gray or bluish clay called “ blue dike,’ 


’ 


or, from the cireumstance of 
its containing many vegetable fragments and fibres, ‘“‘corky dike.” These two 
varieties of marsh differ very materially in their agricultural value. It often hap- 
pens, however, that in the growth of the deposit, portions of blue marsh become 
buried under red deposits, so that on digging, two lavers or strata are found mark- 
edly different from each other in color and other properties ; and this change may 
be artidoially produced by digging channels to admit the turbid red waters to oves- 
flow the low blue marsh. 
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The red marsh, thongh varying somewhat in quality, is the best soil in the 


province, and much of it compares favorably with the most celebrated alluvial soils 
of the old and new worlds. The following analysis of recently deposited marsh 
mud from Truro, will serve to show the composition of this kind of soil. 
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So valuable is this soil, though nearly destitute of organic matter, that it is found 


profitable to cart it upon the upland as a manure. Its best varieties have now 





been cropped without manure for more than two centuries without becoming unpro- 
ductive; though there can be no question that under this treatment a gradual 
diminution of its fertility is perceptible. The weakest point of the marsh land, 
judging from the above analysis, is its small proportion of phosphates. It is pro- 
bable, however, that this is in part compensated by the presence of fish bones and 
other matters of organic origin, which do not appear in an analysis, Yet I have 
no doubt that the cheapest manure for failing marsh will be found to be bone dust 
or guano, which, by supplying phosphates, will restore it nearly to its original con- 
dition, There seems no reason ‘to suppose that a soil with the fine mixture of 
mineral ingredients present in the marsh mud, requires any artificial supply of 
ammoniacal matters. Draining is well known to be essential to the fertility of the 
marshes, and many valuable tracts of this land are now in an unproductive condi- 
tion from ite neglect. .The fertility of failing marsh may also be restored by 


admitting the sea to cover it with a new deposit. This remedy, however, involves 





the loss of several crops, as some years are required to remove from the new soil 
its saline matter. It is, however, observed, that in some situations the newly diked 
marsh produces spontanco isly a crop of couch grass and other plants, the seeds of 
which must have been washed into the sea by streams and deposited with the mud, 


The low or inner marsh, which I have previously mentioned, under its other 


’ 

names of blue marsh and corky dike, is much less valuable than the red. It con- 

tains, however, mach more vegetable matter, and sometimes approaches to the 

character of a boggy swamp; so that when a quantity of it is taken out and spread 

over the upland, it forms a useful manure. It emits a fetid smell when recently 

turned up, and the water oozing from it stains the ground of a rusty color. It 
produces in its natural state crops of coarse grass, but when broken up is unpro- 
ductive, with the sole exception that rank crops of oats can sometimes be obtained 
from it, 


The chemical composition of this singular soil, so unlike the red mud from which 
it is produced, involves some changes which are of interest both in agriculture and 
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geology. The red marsh derives its color from the peroxide of iron. In the gray 
or blue marsh, the iron exists in the state of a sulphuret, as may easily be proved 
by exposing a piece of it to a red heat, when a strong sulphurous odour is exhaled, 
and the red color is restored. The change is produced by the action of the animal 
and vegetabie matters present in the mad These in their decay have a strong 
affinity for oxygen, by virtue of which they decompose the sulphuric acid present 


in sea water in the forms of sulphate of magnesia and sulphate of lime. The sul- 


phur thus libersted enters into combination witn hydrogen, obtained from the 
organic matter or from water, and the product is sulphuretted hydrogen, the gas 
“ 1 gives to the mud its unpleasant smell. This gas, dissolved in the water 
whi permeates the mud, enters into combination with the oxide of iron, pro 
jucing a salphuret of iron, which, with the remains of the organic matter, serves 
to color the marsh blue or gray The sulphuret of iron remains unchanged while 
ibmerged or water-soaked ; but when exposed to the atmosphere, the oxygen of 


the air acts upon it, and it passes into sulphate of iron or green vitriol,—a sub 


stance poisonous to most cultivated crops, and which when dried or exposed to 


the action of alkaline substances, deposits the hydrated brown oxide of iror 


Hence the bad effects of disturbing the blue marsh, and hence also the rusty color 
of the water flowing from it The remedies for this condition of the soil are drain- 
ing and liming Draining admits air and removes the saline water. Lime decom 
poses the sulphate of iron, and produces sulphate of lime and oxide of iron, 


both of which are useful substances to the farmer 


This singular and complicated series of processes, into all the details of which 
I have not entered, is ot especial interest to the geologist, as it explains the causes 
which have produced the gray color an’ abur.dance of sulpburet of iron observed 
in many ancient rocks, which like the blue marsh have been produced from red 
sediment, changed in color from the presence of organic matter. It also explaine 


the origin of those singular staina, which, in rocks colored by iron, so often accom- 


pany organic remains, or testify to the former existence of those which have pass¢ | 
away.” 


In Nova Scotia. as in Canada, a wide break in the geological scale, 
occurs below the drift, although of a less extensive character than 


with us. Two formations—one of vast importance—absent in Can- 





ada, are there met with. These are the Permian (7) and the Car- 
boniferous formations : the latter occupying in New Brunswick and 
Nova Scotia proper, a wide extent of territory. Devonian and, with- 
out doubt, Silurian strata likewise occur there; but the beds of these 
epochs are in general much disturbed, and rendered metamorphic by 
igneous action. From their less altered positions, however, numerous 
fossils have been collected, some of which are figured in the present 
work. The occurrence of still older metamorphic rocks, chiefly 
associated with the granites of the Atlantic coast, is also shewn to 
be exceedingly probable. 


Much doubt at one time existed as to the true age of the red sand- 


stone strata of these regions. Sir Charles Lyell was the first to 
prove that a considerable portion belonged to the Lower Carbonife- 
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rous period. Satisfactory proofs of the posterior age of another 
portion, are entirely due to Mr. Dawson's researches. The only 
debateable point that remains for future elucidation, affects the 
question as to whether these newer strata belong to the Permian or 
to the Triassic epoch. The author's opinion referring them to the 
former, is probably the correet one. lu Nova Scotia, this upper for- 
mation is chiefly limited to the inner coast of the Bay of Fundy ; 
but it appears to oceupy, on the other hand, the entire area of Prince 
Edward’s Island. At Walton, near the mouth of the Shubenac- 
adie, N.5., Mr.Dawson met with it resting in slightly inclined beds on 
the upturned edges ot the lower strata; and he gives in his book, 
from one of his earlier papers communicated to the Geological So- 
ciety, an exceedingly interesting section illustrative of this want 
of conformability between the two formations. The new red sand- 
stone in Nova Scotia is every where traversed by extensive outbursts 
of trap belonging to the same geological period. Cape Blomidon, 
Cap d'Or, and other bold and picturesque headlands of the Bay of 
Fundy, are thus constituted. These trap localities offer to the 
> mineralogist a rich harvest of zeolitic and other specimens. As in 

the older trap of Lake Superior, native copper ts also present, but 
q Dr. 
Jackson and others, Mr. Dawson attributes the origin of the copper 


n comparatively small and unimportant quantities. Followi 


ig 
to deposits from solutions by eleetro-chemical action: although he 
states at the same time, “why this deposit should have occurred 
in trap rock does not appear very obvious’; and, furthermore— 
“when we take a piece of native copper from Lake Superior or Cap 
d’Or, with the various calcareous and silicious minerals which accom- 
pany it, nothing can be more difficult than to account on chemical 


principles for these assemblages of substances, either by aqueous or 





igneous causes.”” There can be no doubt that the precipitation of 
metallic copper by natural voltaic agencies is a phenomenon of actual 
occurrence ; and, looking, amongst other circumstances, to the smal} 
amount of copper present in the trap of Nova Scotia, we might be 
justified, were further considerations kept out of view, in adopting 


the author’s conclusions for that particular locality. But, with re- 
gard to the origin of the Lake Superior copper, occurring in such 
vast and apparently inexhaustible masses m the more ancient trap 
of that district, we hold the opinion of Agassiz and other observers, 
| to be the true one, viz.—that, like the igneous rock with which it is 
: 80 intimately blended, the copper is itself of igneous origin. If we 

allow the copper to be an igneous product, its occurrence in these 

igneous rocks of different geological ages, and in widely-remote 
localities—as in the Silurian trap of Lake Superior, the Triassic or 


12 REVIEWS—ACADIAN GEOLOGY. 


geology. The red marsh derives its color from the peroxide of iron. In the gray 
or blue marsh, the iron exists in the state of a sulphuret, as may easily be proved 
by exposing a piece of it to a red heat, when a strong sulphurous odour is exhaled, 
and the red color is restored. The change is produced by the action of the animal 
and vegetable matters present in the mud. These in their decay have a strong 
affinity for oxygen, by virtue of which they decompose the sulpburic acid present 


in sea water in the forms of sulphate of maguesia and sulphate of lime The sul- 


pour thus libersted enters into combination witn hydrogen, obtained from the 
orgunic matter or from water, and the product is sulphuretted hydrogen, the gas 
“ 1 gives to the mud its unpleasant smell. This gas, dissolved in the water 
which permeates the mud, enters into combination with the oxide of iron, pro 
jucing a sulphuret of iron, which, with the remains of the organic matter, serves 
to color the marsh blue or gray The sulphuret of iron remains unchanged while 
submerged or water-soaked ; but when « i pose i to the atmosphere, the oxygen of 





the air acts upon it, and it passes into sulphate of iron or green vitriol,—a sub- 
stance poiso us to most cultivated cr pa, an iwhich when dried or expose 1 to 
the action of alkaline substances, deposits the hydrated brown oxide of iro 


} 

Hence the bad effects of disturbing the blue marsh, and hence also the rusty color 
of the water flowing fromit. The remedies for this condition of the soil are drain- 
ing and liming Draining admits air and removes the saline water Lime decom 
poses the su yhate of ir nm, and produces su phate of lime a d oxide of iron 


both of which are useful substances to the farmer 
This singular and complicated series of processes, into all the details of which 
I hare not entered, is ot especial interest to the geologist, as it explains the causes 


which have produced the gray color an’ abut.dance of sulphuret of iron observed 


n many ancient rocks, which like the blue marsh have been produced from red 
sediment, changed in color from the presence of organic matter. It also explains 
the origin of those singular stains, which, in rocks cx lored by iron, so often accom- 
pany organic remaina, or testify to the former existence of those which have passc | 
away.” 

In Nova Scotia, as in Can ula, a wide break in the ge logical scale, 
occurs below the drift, although of a less extensive character than 
with us. Two formations—one of vast importance—absent in Can- 
ada, are there met with. These are the Permian (7) and the Car- 


boniferous formations : the latter occupying in New Branswick and 
Nova Scotia proper, a wide extent of territory. Devonian and, with- 
out doubt, Silurian strata likewise occur there ; but the beds of these 
epochs are in general much disturbed, and rendered metamorphic by 
igneous action. From their less altered positions, however, numerous 
fossils have been collected, some of which are figured in the present 
work. The occurrence of still older metamorphic rocks, chiefly 
associated with the granites of the Atlantic coast, is also shewn to 
be exceedingly probable. 

Much doubt at one time existed as to the true age of the red sand- 
stone strata of these regions. Sir Charles Lyell was the first to 


prove that a considerable portion belonged to the Lower Carbonife- 
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rous period. Satisfactory proofs of the posterior age of another 
portion, are entirely due to Mr. Dawson's researches. The only 
debateable point that remaims for future elucidation, affects the 
question as to whether these newer strata belong to the Permian or 
to the Triassicepoch. The author's opinion referring them to the 
former, is probably the correet one. ln Nova Seotia, this upper for- 
mation is chiefly limited to the inner coast of the Bay of Fundy ; 
but it appears to eceupy, on the other hand, the entire area of Prince 
Edward's Island. At Walton, near the mouth of the Shubenac- 
adie, N. 8., Mr. Dawson met with it resting in slightly inclined beds on 
the upturned edges of the lower strata; and he gives in his book, 
from one of his earlier papers communicated to the Geological So- 
ciety, an exceedingly interesting section illustrative of this want 
of conformability between the two formations. The new red sand- 
stone in Nova Scotia is every where traversed by extensive outbursts 
of trap belonging to the same geological period. Cape Blomidon, 
Cap d'Or, andother bold and picturesque headlands of the Bay of 
Fundy, are thus constituted. These trap localities offer to the 
mineralogist a rich harvest of zeolitic and other specimens. As in 
the older trap of Lake Superior, native copper ts also present, but 
in comparatively small and unimportant quantities. Following Dr. 
Jackson and others, Mr. Dawson attributes the origin of the copper 
to deposits from solutions by eleectro-chemical action: although he 
states at the same time, “why this deposit should have occurred 
in trap rock does not appear very obvious’; and, furthermore— 
“when we take a piece of native copper from Lake Superior or Cap 
d’Or, with the various calcareous and silicious minerals which accom- 
pany it, nothing can be more difficult than to account on chemical 
principles for these assemblages of substances, either by aqueous or 
igneous causes.” There can be no doubt that the precipitation of 
metallic copper by natural voltaic agencies is a phenomenon of actual 
occurrence ; and, looking, amongst other circumstances, to the small 
amount of copper present in the trap of Nova Scotia, we might be 
justified, were further considerations kept out of view, in adopting 
the author’s conclusions for that particular locality. But, with re- 
gard to the origin of the Lake Superior copper, occurring in such 
vast and apparently inexhaustible masses m the more ancient trap 
of that district, we hold the opinion of Agassiz and other observers, 
to be the true one, viz.——that, like the igneous rock with which it is 
80 intimately blended, the copper is itself of igneous origin. If we 
allow the copper to be an igneous product, its occurrence in these 
igneous rocks of different geological ages, and in widely-remote 
localities—as in the Silurian trap of Lake Superior, the Triassic or 
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Permian trap of Connecticut, New Jersey and other States of the 
Union, in the same trap of Nova Scotia, of Baumbolder in Rhenish 

Prussia, &c., becomes clearly intelligible; whilst, on the electro- 

chemical theory, its connection with this igneous rock, as truly 

stated by Mr. Dawson, is without any obvious explanation. This 

alone would be a strong argument in favor of its igneous origin; and 
when we consider the enormous amount present in the Lake Superior 
trap, and the absence of secondary products, such as must have re- 
sulted from the precipitation of this immense volume of metal from 
an aqueous solution, the case becomes still further strengthened. 
The only real objection to the igneous view, arises from the presence 
of zeolites and cale-spar, often in the closest association with the 
copper. Allowing the zeolites present in most traps, to be, as a 
general rule, after or secondary products arising from a decomposing 
process in the trap its lf, we cannot obviously apply this argument 
to the copper. We know furthermore that many basalts—tough and 
unweathered —actually contain both zeolites and carbonates as con- 
stituents of their mass. That such coustitue nts, moreover, cannot 
in all cases at least, be the result of alteration and ds composition, is 
plainly proved by the presence of metallic iron in certain basalts, as 
shewn by the interesting researches of Dr. Andrews. Nay, our 
author himself, in a very able discussion of the facts connected with 
the formation of the iron veins of the C »bequid Hills, assigns to 
ankerite—a compound of the isomorphous carbonates of lime, pro- 
toxide of iron, and magnesia—an eruptive or igneous origin. His 
views, in this respect, may net meet the approbation of all geologists, 
but we regard them as perfectly legitimate An extensive examin: 
tion of Very numerous specimens of Vein-stones and mineral aggre- 
gations, with particular reference to this question, has established in 
our mind the firm conviction that carbonate of lime does at times 
undoubtedly originate, or crystallize, from a direct ly igneous source. 
Indeed, all modern researches tend to shew. that there exists in 
nature scarcely a single mint ral sulbstanee which is not sometimes 
by igneous agencies. With 


regard to the occurrence under particular conditions of hydrated 


produced by aqueous and sometimes 
minerals and carbonates in trap rocks, we may call to mind that 
volumes of steam and emanatious of carbonic acid are largely given 
off from modern lavas, not immediately after their transmission from 
the voleanic orifice, but so soon as their temperature has cooled down 
below a certain point. If, by various readily-conceivable causes, the 
emission of these products be prevented, the formation of hydrated 


and carbonated compounds becomes a necessary result. In certain 


¥tnean lavas, known by the somewhat loosely-applied term of Cyelo- 
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phyre, the substance of the rock consists essentially of analetme and 
augite.* 


Briefly to sum up our review of this vexed question, it appears to 
us that two phenomena have here mainly to be accounted for. First, 
the connexion of the copper with trap of different ages and localities; 
and, secondly, its association with carbonates and hydrated minerals. 
The former is satisfactorily met by the igneous hypothesis, but left 
altogether unexpiained by the adoption of the electro-chemical or 
voltaic theory. The second phenomenon, if apparently opposed to 
the igneous explanation, is, when rightly considered, equally opposed 
to the other view. A single example, beyond the objections already 
cited, will suffice to uphold our assertion. It is well known that the 
Lake Superior copper frequently bears, even to the minutest  stria, 
the most distinct impressions and moulds of the accompanying cal- 
cite cry stals— shewing incontestibly that these cry stals must have 
been consolidated prior to the consolidation of the copper. Now, 
we have found, by actual experiment, that cale-spar in aqueous 
solutions of copper salts, is readily converted on the surface into 
malachite: whereas, the cale-spar crystals of Lake Superior, when 
extracted from their cupreous matrix, are perfectly white and unal- 
tered upon the surface. Malachite, moreover, according to Whitney 
and Foster (Second Report, p.101), is all but unknown in the district, 
except as a mere supé rficial product due to the present action of the 
atmosphere. On taking leave of this subject, it should finally be 
pointed out, that carbonate of lime—equally with quartz, the zeo- 
lites. &c.—is a non-conductor: and hence in artificial precipitations 
of copper by the process under consideration, no deposit will take 
place upon this mine ral unless its surface be coated with graphite or 


some other conducting substance. 


The most important rock-group of Nova Scotia belongs to the 


great carboniferous epoch. The coal-bearing rocks of this system, 


® Some very interesting remarks and experiments by Professor Bunsen of Marburg. on the 
artificial formation of zeolitic silicates by heat, may be seen in Von Leonhard’s Jahrbuch for 
1851, p. 861. See also the Annual Address of the Vresident of the Chemical Society of Lon- 
don (Professor Daubeny) for 1553 

+ Two other views have also been advanced in elu idation of the origin of these copper 
deposits. One assumes the copper to have been pro luced by the action of the trap on copper 
pyrites and other ores; but this theory fails to explain the occurrence of copper sulphides 
associated with the same erupted rock in neighbouring localities. The second theory sup- 
poses the copper to have originated from the reducing action of free hydrogen on volatile 
copper compounds, as Cu Cl. In vontroversion of this, the unparalelled amount of the cop- 
per may be referred to. At the same time, the origin of the little veinlets and arborescent 
ramifications may perhaps be rightly attributed to some ¢ ffect of the kind in question; but 
their deposition within zeolites and other non-conducting bodies, by electro-chemical ac- 
tion on metallic solutions, is certainly devoid as yet of any satisfactory explanation. 
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so largely developed in the province, are not only of the greatest 
economic value, but also of the highest interest in a purely scientific 
point of view. The following synoptical arrangement of the rocks 
of this group, as occurring in Nova Scotia and New Brunswick, is 
given by Principal Dawson: 
SYNOPSIS OF THE CARBONIFEROUS ROCKS OF NOVA SCOTIA. 


UPPER OR NEWER COAL FORMATION 


Grayish and reddish sandstones and ea; with beds of conglomerate, and a f 





’ 


thin beds of limestone and coal, the latter not of economic importance.—Thick- 


ness 2.000 feet or more 


Characteristic Fossils.—Coniferous Wood, Calamite s Ferns, ade 





Localities.—Cumberland north of the Cobequid mountains, Northern Colchester, 4 
Dictou We.) exposed in the Joggins coast, and in the coast of Northumber- 7 
land Strait west of Pictou Harbour. 

LOWER OR OLDER COAL FORMATION 

Gray and dark-coloured sandstones and shales, with a few reddish and brown beds ; 
valuable beds of coal and ironstone; beds of bituminous limestose, and nume- 7 
rous underclays with Stigmaria. Thickness 4,000 feet or more A 

Cheracteristic Fossils.—Stiqmaria, Sigillaria, Le idodendron, Poacites, Cala- 
mites, Ferns, de. Erect trees in situ. Remains of Ganoid Fishes, Cypris, | 
Modiola, and Reptiles of three species, ‘ 

Localities. —Cumberland north of Cobequid mountains; Pictou, especially East } 


River; Port Hood, Inhabitants Basin, and other places in Inverness and Rich- 

mond: Eastern part of Cape Breton ; parts of Colchester south of Cobequid 

mountains. Finest exposures: South Joggins, and near Sydney, Cape Breton. 
LOWER CARBONIFEROUS OR GYPSIFEROUS FORMATION. 

Great thickness of reddish and gray sandstones and shales, especially in upper 


part; conglomerates, especially in lower part; thick beds of limestone with 


marine shells, and of gypsum. ‘hickness 6,000 feet or more. 
Characteristic Fossels.— Productus, Terebratula, Encrinus, Madrepores, and other 
marine remains in limestones. Coniferous Wood, Lepidodendron, Poacites, 
&c., in shales and sandstones. Scales of Ganoid Fishes very abundant in shale, ; 
associated with lowest beds, in which are also small coaly seams and bitumi- ; 


nous beds. 

Localities. —Northern Cumberland, Pictou, Colchester, Hants, Musquodoboit in 
Halifax county, Guysboro’ in part, parts of Inverness, Richmond, Cape Breton, 
and Victoria. 

The actual superposition and arrangement of all this great thickness of beds 
are ascertained by the examination of coast and river sections, in which portions 
of the series are seen tilted up, so that they can, by proceeding in the direction 
toward or from which they incline, be seen to rest on each other. There is one 
coast section in the province so perfect that nearly the whole series is exposed in 


alone 





it. On the other hand, there are large areas in which the lower porti 
exists, and perhaps never was covered by the upper portions ; and there are other 
areas in which the upper members have covered up the lower, so that they appear 
only in a few comparatively limited spots 


The area occupied by carboniferous rocks in Nova Scotia and New Brunswick is 


very extensive; and in Nova Scotia it is divided by ridges of the old metamorphic 
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rocks into portions which may for convenience be considered separately. These 
are 

1. The Cumberland Carboniferous district, bouniied on the south by the Cobe- 
quid hills, and continuous on the north-west with tae great Carboniferous area of 
New Brunswick. 

2. The Carboniferous district of Hants and Colchester, including the long band 
of carboniferous rocks extending along the south site of the Cobequids, and that 
reaching along the valley of the Musquodoboit river. 

8. The Carboniferous district of Pictou, bounded on the south and east by 
metamorphic bills, and connected on the west with the Cumberland district, and 
that last mentioned 

4. The Carboniferous district of Sydney county, bounded by two spurs of the 
metamorphic hills. 

5. The long stripe of Carboniferous rocks extending from the Strait of Canseaus 
westward through the county of Guysboro’. 

6. The Carboniferous district of Richmond county, and southern Inverness, 

7. The Carboniferous district of Inverness and Victoria counties. 

8. The Carboniferous district of Cape Breton county. 

To the first of the above geographical divisions—the Cumberland 
district—belongs the celebrated South Joggins section, so well known 
to geologists by Mr. Logan’s elaborate description and measurements, 
comprising 14,571 feet of vertical thickness.* A graphic and very 
interesting account of this remarkable line of coast, illustrated by 
numerous drawings, is given in Mr. Dawson’s book; and the other 
Carboniferous distriets are also described in an equally comprehen- 
sive manner. But brief extracts from this portion of the work 
would be doing it an injustice, and hence we pass on to a concluding 
quotation, embracing a summary of what may yet be expeeted from 
future geological researches in these interesting regions :— 

“ As a fitting sequel to my account of the present state of our knowledge of 
Acadian geology, I may shortly mention in conclusion, the most promising direc- 
tions of future enquiry, and the extent of the work that remains to be done. 

The carboniferous system has for some time been the most productive field of 
investigation, and its structure in those localities where the best sections occur is 
well known. Its geographical limits, however, and its structure in the more in- 
land and less exposed localities, require much farther study; and the extent and 
value of the coal-seams, ironstone, manganese ores, limestone, gypsum, freestone, 
&c., are yet imperfectly known, and well merit public as well as private efforts for 
their exploration. The fossil remains of this system stil! afford a large field for 
discovery. The great interest of the discoveries already made, shows that Nova 
Scotia is equal to any country in the world in the opportunities which it offers in 

* “In 1841"—states our author in avother part of the volume—“ W. E. Logan, Esq., now 
provincial geologist in Canada, made a short tour in Nova Scotia, and contributed a paper 
on the subject to the Geological Society of London. In 1848, Mr. Logan in passing through 
Nova Scotia on his way to Canada, visited the South Joggins, and executed the remarkable 
section which he published in 1845 in his first Report on the Geology of Canada. This sec- 
tion, which includes detailed descriptions and measurements of more than fourteen thousand 


feet of beds, and oceupies sixty-five octavo pages, is a remarkable monument of his industry 
and powers of observation.” 
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this department; andia a country where so many curious relics of the ancient 
world are constantly being exposed and washed away in the coast cliffs, even per- 
sons themselves unacquainted with geology may advance the interests of science 
by preserving such specimens, and making them known to those who can decide 
on their scientific value. 

The metamorphic districts present a large and almost unexplored field. The 
valuable metallic deposits already found in them encourage the expectation that 
farther useful discoveries may be made. The unravelling of the relations of 
these disturbed and altered beds would require long labour and much thought from 
the most practised and acute observers, The fossils which occur in the less altered 
portions of their margins are very numerous, and well deserve the attention of 
palmontologists, as belonging to an outlying portion of the great Devonian and 
Upper Silurian area of North America, far removed from the districts in which 
the fossils of that period are best known, This ground may in part be occupied 
by private observers and mining surveyors, but I have no hope that it will be 
fully worked out without the aid of a public gurvey. 

The trap and new red sandstone of the Bay of Fundy are a_vast storehouse of 
curious and beautiful minerals, of great interest to students in mineralogy. These 
rocks also furnish excellent opportunities for studying the phenomena of volcanic 
action as it existed in the seco.dary period. The solitary reptilian jaw found in 
Prince Edward Island holds forth the hope that, in the many miles of coast cliff of 
the new red in that idand and in Nova Scotia, other discoveries of similar charac- 


“tora, 


ter may await zealous colle 





In the surface gravels and drift, and in fissures of rocks laid open by excavations, 
fossil remains, whether of large animals like the mastodon, or of shells or land 
planta, should be carefully sought for. The deposition of marine mud in the Bay 
of Fundy has afforded many interesting illustrations of geological facts, and may 
afford more ; and the agency of coast-ice in removing the masses of rock, and 
otherwise acting on the shores and cliffs, is a subject at present of much interest, 
and one of which the shores of the Acadian provinces present many illustrations.” 

In concluding our remarks on this important contribution to geo- 
logical science, we must not omit to mention that the value of the 


ber of chemical examinations 


work is much enhanced by a great num 
of various samples of coal, undertaken by Principal Dawson himself. 


E. J. C 


The Song of ITiawatha. By H. W., Longfellow. Boston: Ticknor & 

Fields. 1855. 

A new poem by Longfellow might have been imagined to be an 
announcement welcome to all men, but especially to his country- 
men—not generally indisposed to a sufficiently ostentatious pride in 
relation to all that is their own. Not such, however, is the case with 
this, the most genuinely native song that has yet given voice to the 
wild wood-notes of our ancient forests. Heedless of time or place, 


Longfellow should have made his Indian Cadmus reason like one of 


Milton’s metaphysical devils, or a German professor of the nineteenth 
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eentury, and all would have admired. But as it is, American critics 
seem to vie with one another in casting contempt and ridicule on a 
poem, which in a fine flow of simple, musical verse, artless and yet most 
artful, embodies the myth of the New World’s heroic age. True, it has 
not anywhere the deep earnest meaning to be found even in Tennyson's 


” 


quaint ‘‘ Medley. But from ite absence from this poem, it would be 
unjust to assume that the poet is therefore incapable of such. Suffi- 
cient is it that much of the profoundly suggestive thought of the “In 
Memoriam" would be as much out of keeping with this tenderly simple 
Indian epos, as the scholastic theses of mediceval doctors, if transferred 


” 
‘ 


from the school of Salerno of “ The Golden Legend,” to the Indian 


council lodge. Nevertheless ‘‘ Hiawatha” has its inner meanings too, 


finely suggestive to the sympathetic mind; and appealing, not unsuc- 
cessfully, in its simple utterances, to those : 
“Whose hearts are fresh and simple, 
Who have faith in God and Nature, 
Who believe that in all ages 
Every human heart is human; 
That in even savage bosoms 
There sre longings, yearnings, strivings 
For the good they comprehend not, 
That the feeble hands and helpless, 
Groping blindly in the darkness, 
Touch God's right hand in that darkness, 
And are lifted up and strengthened.” 

The monotonous cadence of the verse has been imitated by satiric 
critics, who have found no difficulty in turning it into burl sque and 
vulgar parody; while others, seeking a new point of attack, assail its 
originality,and find that the measure of the Indian “* Hiawatha” breathes 
not of the forests of the wild West, but is stolen, in every note, from 
the old songs of Europe's Northmen. An amusing confusion in some of 
the charges thus advanced, betrays the ignorance of their originators 
of the essential difference in race and language between the Ugrian 
Fin and the true Scandinavian Norseman. The evidence, moreover, 
adduced, and complacently accepted, in proof of the poetic theft, is, 
oddly enough, in the form of ex post facto English translations. One 
Philadelphia critic, indeed, presents his extract from the old Finnish 


’ 


epic of “ Kalewala,” as confessedly ‘‘done into English from the 
German translation” of Anton Schiefner. Fancy a couplet of Pope 
produced in evidence of a theft from old Homer! Yet here the extra- 
vagance is even more glaring, for it is the translation of a translation 
in which we are to recognise the original. 

Longfellow’s familiarity with both the ancient and modern languages 
D 
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of northern Europe is well attested, and no doubt he knows, much 
better than his critics, that the alliteration and verbal repetitions, on 
which chiefly rest the evidences of his supposed plagiarism from 


Finnish or Norse poets, is not only adducible from the ancient poems 
of Scandinavia, but from those of his own fatherland—both Celtic and 
Anglo-Saxon. It is no very rare blunder of the shallow critic to 
mistake for something peculiar and individual, a characteristic common 
to a whole age. The following extract from Layamon’s ‘ Brut 


d’Angleterre” may suffice as an early example of the alliterations and 
verbal recurrences which so puzzle the critics of New York, but were 
nevertheless familiar to their Anglo-Saxon forefathers ages ago, in 
that semi-Saxon translation of the thirteenth century. To Layamon’s 
old version we add our own Canadian one, not as an attempt to convert 
its simple inventory into poetry like that of Longfellow, but merely to 
shew the ease with which such verse may be rendered into the ‘measure 
of ‘* Hiawatha:”— 
“Tha the king igeten hafde 

And al his mon-weorede, 

Tha bugen ut of burhge 

Theines swithen balde. 

Alle tha kinges: and heroe here-thringes, 

Alle tha biscopes: and alle tha clarckes, 

Alle tha eorles: and alle the beornes, 

Alle tha theines: alle tha sweines, 

Feire iscrudde: helde geond feide. 

Summe heo gunnen cernen, 

Summe heo gunnen urnen, 

Summe heo gunnen lepen, 

Summe heo gunnen sceoten, 

Summe heo wrestieden 

And wither-gome makeden,” &c. 

Both Kemble and Thorpe have edited this ancient translation of 
Wace’s “ Brut,” but in the absence of their versions, we take the semi- 
Saxon from Ellis, and in the following rendering of it into modern 
English, adhere pretty closely to the literal text:— 

There the king then having feasted, 
And his multitude of warders, 

Forth there hastened out of burgh 
All the people very quickly. 

All the kirgs and throng of servants, 
All the bishops, all the clergy, 

All the earis, and all the nobles, 

All the thanes, and all the peasants, 
Gaily mantled, thronged the meadows 
And betook them to their pastimes. 
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Some contended with their arrows, 
Some contended with their lances, 
Some contended in the races, 
Some contended in the leaping, 
Some contended in the wrestling, 


And in games of emulation, &c. 


Alliteration is the earliest form of rhyme, and is characteristic of 
all the old poetry of northern Europe. We find it in full use, alongside 
of Latin in rhyming leonines, in the “ Piers Ploughman,” temp. 
Edward III., the immediate precursor of the regular rhyming heroics 
of Chaucer. Its revival in the, so called, rhymeless octosyllabics of 
** Hiawatha” was too delicate a chord for the dull ears of crities, open 
only, like those of their American Mocking-bird, to stolen sounda; 
yet in the following, the alliteration, though irregular and intermittent, 
is as musical as any rhyme:— 

“Thus continued Hiawatha : 
That this peace may last forever, 
And our hands be clasped more closely, 
And our hearts be more united, 
Give me as my wife this maiden, 
Minnehaha, Laughing Water, 


Loveliest of Dacotah women. 
. _ * * 


And the lovely Laughing Water 
Seemed more lovely, as she stood there, 
Neither willing nor reluctant, 

As she went to Hiawatha, 

Softly took the seat beside him, 

While she said and blushed to say it: 

I will follow you my husband! 

This was Hiawatha's wooing ; 
Thus it was he won the daughter 
Of the ancient Arrow-maker, 

In the land of the Dacotahs!” 

The verse to our ear is charming. The models assumed to have 
suggested its form and measure, were free to all poets, just as nature 
is free to them, and here is the one poet who has turned them to 
account in a song of the forest echoes. Its alliterative monotone is 
unmistakeably suggestive of the child-like simplicity with which the 
unsophisticated Indian improvisatore may be conceived to well forth 
his rythmic tale to willing ears. Yet this monotone is most skilfully 
used. It is like the music of a Paganinni, bringing melody from one 


string, such as meaner artists expend in vain all the appliances of 
their art and instruments to equal. A singularly pleasing combina- 
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tion of monotone and variety is effected by the recurrence of the same 
idea, and of the words, in successive and in distant lines; sometimes 
with a scarcely perceptible variation, like the first slight turn of the 
kaleidoscope, the same and yet changed: a trick of art which—instead 
of looking to ancient and foreign originals—we fancy to have its 
model in another of America’s own native poems, ‘‘ The Raven,” of 
that reckless outcast genius, Edgar Allan Poe. To us at least, all 
dissimilar as the two poems are, in rythm, and in idea, the music of the 
one rings in the ear with a memory of the other, as of changes rung 
on the same village bells. 

The art with which all art is concealed is not the least source of 
the charm of ‘“‘ Hiawatha.” It has nothing artificial about it; none 
of the modern drawing-room fopperies with which Macpherson over- 
laid his Celtic “Ossian."" Nothing incongruous brings the fashions 
of Broadway into the forest glades; but all its metaphors and similes 
take their tinge from the wilds of the far west, even when giving 
form to thoughts which the Indian has scarcely realised. How 
graphic is this:— 

“As unto the bow the cord is, 
So unto the man is woman ; 
Though she bends him, she obeys him, 
Though she draws him yet she follows, 


Useless each without the other! ” 


How finely, too, the very profoundness of the forethought of the 


Indian Cadmus, who would teach his people letters and the art of 


picture-writing, is tempered into consistent harmony with the forest 
children and their simple arts, by the introductory illustrations:-— 
“In those days, said Hiawatha, 
Lo! how all things fade and perish! 
From the memory of the old men 
Fade away the great traditions, 
The achievements of the warriors, 
The adventures of the hunters, 
All the wisdom of the Medas, 
All the craft of the Wabenos, 
All the marvellous dreams and visions 
Of the Jossakeeda, the Prophets ! 
Great men die and are forgotten, 


Wise men speak; their words of wisdom 
Perish in the ears that hear them, 

Do not reach the generations 

That, as yet unborn, are waiting 

In the great mysterious darkness 

Of the speechless days that shall be!” 
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It is not necessary to occupy space with large quotations. The 
reader who enters into the true feeling of this genuine song of the 
New World, will find himself borne along with something of the 
exhilarating pleasure with which it may perchance have been his 
fortune to glide down some of our great rivers in an Indian's birch 
canoe; and will not willingly pause till he reaches the beautiful 
closing scene of Hiawatha’s departure. Hiawatha, like the Arthur 
of the Britons, or the Barbarossa of Germany, is to come again. But 
now he has waved his farewell, launched his canoe, and whispered to 
it “* westward!” 

“And the evening sun descending 
Set the clouds on fire with reduess, 
Left upon the level water 
One long track and trail of splendour, 
Down whose stream, aa down a river, 
Westward, westward, Hiawatha 
Sailed into the purple vapors, 
Sailed into the dusk of evening. 
And the people from the margin 
Watched him floating, rising, sinking, 
Till the birch-canoe seemed lifted 
High into that sea of splendor, 
Till it sank into the vapors 
Like the new moon, slowly, slowly 
Sinking in the purple distance. 
And they said: Farewell forever ! 
Said: Farewell, O Hiawatha! 
And the forests, dark and lonely, 
Moved through all their depths of darkness, 
Sighed: Farewell, O Hiawatha! 
. - . * 
Thus departed Hiawatha, 
Hiawatha the beloved, 
In the glory of the sunset, 
In the purple mists of evening, 
To the regions of the hom>-wind, 
Of the Northwest wind Keewaydin, 
To the Islands of the Blessed, 
To the Kingdom of Ponemah, 
To the land of the Hereafter !” D. W. 
What is Technology ?—An Inaugural Lecture. By George Wilson, 
M.D., F.R.S.E, Regius Professor of Technology, Edinburgh Uni- 
versity. Edinburgh, Sutherland & Knox. 1855. 


During the past year a new chair has been established in the 
University of Edinburgh, viz., that of Technology, to which Dr. 
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George Wilson, Director of the Industrial Museum of Scotland, has 
been appointed. 

The establishment of this chair has excited considerable interest 
on account of its being new, not only to the University of Edinburgh, 
but also to all the British Colleges, although it always has its place 
in the Continental seats of learning. Moreover, the real meaning of 
the term, and the extent and range of subject embraced by the pro- 
fessorship, were so little understood, as to give rise in the minds of 
some to apprehensions of interference with already existing chairs 
Professor Wilson, in his inaugural and introductory lecture, has 
defined very clearly the meaning of the term and the extent of the 
science, and has shown at the same time that his teaching need not 


in the slightest degree interfere with that of bis brother professors. 


Technology, the Science of the Arts, or, as generally restricted, the 
Science of the Useful Arte. has never heretofore been admitted as a 


separate branch of study in any of our Universities, although from 
: 


the practical nature of the subjects treated of, it must be allowed to 


be one of the greatest importance. Great advantages must undoubt 
edly be derived from young men, when about to enter on the world, 
having an opportunity of attending lectures in wh the various 
manufact ires arc minute ly describe 1 the numerous 1 i} rovements 
which are constantly taking place elucidated, and the scientific prin- 
ciples on which the varied processes depend, fully explained. 

In the instance now referred to, aud under the present talented 


incumbent, we may expect that the usefulness of the chair will be 


very great, and widely acknowledged, especially from its connection 


with that exceedingly valuable institution, the National and Indus- 
trial Museum of Scotland. 

“The Industrial Arts included in the domain of Technology admit 
of a simple division into mechanical and chemical arts, according as 
they are mainly related to Physics or to Chemistry.” It isto the latter 
division that Professor Wilson's attention will be principally directed, 
although several of the subjects of which he proposes to treat, belong 
more strictly to the former; for instance, the process of carding, 
spinning and weaving ; the use of electricity in the electric telegraph ; 
the employment of the same agent in electrotyping, and the action of 
light in photography. The two latter subjects stand midway, as it 
were, between the physical and the chemical divisions. Among the 
subjects which are properly treated of in a course of lectures on 
Technology, the following may be mentioned: The economy of heat 


and light, the different means of ventilation, the nature and proper- 
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ties of the various fuels, their employment in furnaces and lamps for 
the production of light and heat, and the construction of such appa- 
ratus, the manufacture of gas for illuminating purposes, of candles, 


soap, matches, gunpowder and other explosiv es. 


A very important branch is that which treats of the manufacture 
of pigments and the application of colors to textile fabrics. The appli- 
cation of chemical science to the processes of dyeing and calico print- 
ing, has produced the most important changes during the last twenty 
or thirty years, and much still remains to be done in this department. 
The manufacture of the different alkalies and of those of their salts 
which are of industrial importance, the extraction of the various 
metals from their ores, and the preparation of the numerous useful 
compounds formed by them, the manufacture of china, pottery and 


i 
i=) 


lass in all their different varieties; the processes of paper-making, 
glass-etching and staining, of printing and engraving, of cooking 
baking, and preserving meats, of manufacturing sugar and starch, as 
well as an infinity of others too numerous to mention, all come within 
the range of this most extensive science. 

In the University of Berlin and in others in the larger towns of 
Germany, the plan is adopted of illustrating the lectures, not mere ly 
by specimens of the various manufactures and accurate sectional 
models, but also by personal inspection of the factories themselves 
Every week the lecturer makes an excursion to some foundry, gas- 
work, porcelain manufactory, bre wery or other factory, which he has 
been describing during the week, and gives to his students on the 
spot what may be compared to the clinical leetures of the physician 
Such a plan has great advantages, but is only applicable in large 
towns where manufactories abound. In Canada a Professor of Tech- 
nology would be rather restrieted in his selections. 

The importance of the subject of Technology is, at present, so obvi- 
yus that it is to be hoped the example of Edinburgh will be speedily 
followed by other Universities both in England and in this eountry. 
One or two passages from the Lecture which has suggested these 
remarks, will serve to illustrate its style and mode of treatment of the 
subject. After some preliminary observations, the definition of the 
acience is thus specified in certain of its relations :— 

“It is by a quite conventional limitation, that the word Art, rexens (lechnes,) 
denoted by the first dissyllable of Technology, is held to signify useful, utilitarian, 
economic, er industrial art, for the useless arte, such as legerdemain, or the art of 
conjuring, are eminently technical, and still more so are the worse than useless arta, 
euch as cheating at cards, and other sorts of dishonest gambling. 
~ Nor ia the limitatien leas conventional which excludes the Fine Arts from the 
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domain of Technology; for no arts call for more skilful workmen than Painting, 
Sculpture, aud Music, and none are more technical in their modes of procedure. 


Far less are the Fine Arts excluded, because they are regarded as useless or hurtful 


The Technologist avoids them for exactly the opposite reason. Poetry, Painting, 


Sculpture, Music, and the sister arts, are in the highest degree useful, inasmuch as 
they minister to the wants of the noblest parts of our nature; but in so ministering 
they excite such emotions of pleasure, or its inseparable correlative, pain, that the 
sense of their usefulness is lost in the delight, or awe, or anguish, which they occa- 
sior So much is this the case, that while men thank each other for the gift of 
bread when bungry, or of water when they are thirsty, or of a light to guide them 
in the dark, they return no thanks for a sweet song, or a great picture, or a noble 
statue ; not that they are unthankful for these, but that the duty of thankagiving 
is forgotten in the pleasure of enjoying, or the strangely fascinating pain of trembling 
before a work ol creative genius, 

“And the artist bimeelf, singularly enough, in a multitude of cases, makes no 
complaint at this thanklessness, and counts it no compliment to his work to cal! 
ituseful. The end of Methetic or Fine Art, he will tell you, is the realisation of 
beauty, not utility; as if the latter were rather an accidental or unavoidable and 
unfortunate accompaniment of the former, than the weleome inseparable shadow 
which attends it, as the morning and evening twilight, tempering his brightness, go 
betore and after the sun. But such a description of the aim of bis labours, though 
natural to the artist, is unjust to his art. The true object of Msthetic or Fine 
Art is not beauty, but wiility, through or by means of beauty. 

“Tt may be that the poet, the painter, the sculptor, the musician, often think 
only of the emotional delight which their works will awaken in the hearts of their 
brethren. But these works, in the very act of delighting, serve those whom they 
delight. It is surely as useful a thing, on oceasion, to 6!) the eager ear wit! music, 
or the longing eye with the glories of form and colour, or the aching heart with 
thoughts of joy, as it is to fill the hungry stomach with food, or to clothe the 
naked body 

It is not, then, beeause the utility of the Fine Arts is questioned, that they 
are excluded from the domain of Technology Neither is it because the feeling of 
their usefulness is lost in that of their delightfulness ; but because they are not 
useful in the sense of being indispensable. The Utilitarian Arts do not stand 
contrasted with them, as loving ugliness or hating beauty; they have no direct 

rn with either. Their defining characteristic is not that they deal with what 
is beautiful or unbeautiful, but with what is essentia? to man’s physical existence 
The Fine Arts are, in a certain sense, superfluous arts. The savage does not know 
them. The great mass of eivilized mankind pass from the cradle to the grave, 
almost untouched by their charms. Few men can spend more than a small por 
tion of their lives upon them Even the greatest artists are such only at long 
intervals, Shakespeare was not always poetising, or Raphael painting, or Men 
delssohn singing. Lengthened seasons of unproductive sadness mark the lives of 
them all. Like the fabled pelican, they feed others with their life-blood ; and it 
would almost seem as if, in proportion to the delight which they gave to others, 
they were miserable themselves. Wordsworth, whose own life was a happy ex- 
ception to this rule, declares of his brethren as a class, that ‘they learn in suffer 
ing what they teach in song’ ‘A thing of beauty,’ Keats has told us, ‘is a jor 


for ever,’ but no poet has affirmed that it is a joy at all times.” 
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Again, the fancies employed in the illustration of the following 
contrast between the products of instinct and reasoning intelligence, 
are happily put before the student of Technology : 


“It is with every-day life, and every-day cares, that Technology, in one aspect, 
has to do; with man, not as ‘a little lower than the angels,’ but ‘as crushed before 
the moth,’ and weaker than the weakest of the beasts that perish; with man as a 
hungry, thirsty, restless, quarelsome, naked animal. But it is also the province 
of ‘lechnology to show, that man, because he is this, and just because he is this, 
is raised by the industrial conquests which he is compelled to achieve, to a place 
of power and dignity, separating him by an absolutely immeasurable interval from 
every other animal 

It might appear, at first sight, as if it were not so. As industrial creatures 
we often look like wretched copyists of animals, far beneath us in the seale of 
organisation, and we seem to coufess as much by the names which we give them 
The mason-waspfthe carpenter-bee, the mining e pillars, the quarrying sea-slugs. 
execute their work in a way which we cannot rival or excel, The bird is an ex 
quisite architect ; the beaver a most skilful bridge builder; the silk-worm the 
most beautiful of weavers ; the spider the best of net-makers. Each is a perfect 
craftsman, and each has his tools always at hand. Those wise creatures, I believe, 
have minds like our own, to the extent that they hs minds, and are not mere 
living machines, swayed by a blind instinct. They ill do one thing rather than 
anotl and do that one thing in different ways at different times A bird, for 


example, s¢ lects a plac ¢ to build ite nest upon, aD 1 accommodates its form to the 
particular loeality it has chosen; and a bee alters the otherwise invariable shape 
of its cell, when the space it is working in forbids it to carry out its hexagonal 
plan Yet, it is impossible to watch these, or others among the lower animals, 
and fail to see that, to a great extent, they are mere living machines, saved from 
the care and anxiety which lie so heavily upon us, by the * entire contentment 


with the present, their oblivion of the past, and their indifference to the future. 


They do invent, they do design, they do exereise volition in wonderful ways; but 
thei: 


only a placid, pleasant, easily rendered obedience to instincts which reign without 


most wonderful works imply neither invention, contrivance, nor volition, but 
rivals, and justify their despotic rule, by the infallible happiness which they secure, 
There is nothing, accordingly, obsolete, nothing tentative, nothing progressive, in 
the labours of the most wonderful mechanicians among the lower animals. It has 
cost none of these ingenious ar ari llectual effort to learn its craft, for God 
gave it to each perfect in the beginning; and within the circle to which they apply, 
the rules which guide their work are infallible, and know no variation. 

‘No feathered Ruskin appears among the birds, to discuss before them whether 
their nests should be built on the principles of Grecian or Gothic architecture. 
No beaver, in advance of his age, patents adiving-bell. No glow-worm advocates, 
in the hearing of her conservative sisters, the merits of new vesta-lights, or im- 
prove | lucifer matches. The silk-worms entertain no proposition regarding the 
substitution of machivery for bodily labour. The spiders never divide the House 
on the question of a Ten Hours Working Bill The ants are at one on their Corn 
laws. The wasps are content with their Gam« laws. The bees never alter their 
tax upon sugar; nor dream of lessening the severities of their penal code: their 


drones ere slaughtered as relentlessly as they were three thousand vears ago ; nor 
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has a€ selilary change been permutt i since first there were bees, in any of their 
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We refer to this able lecture rather for the purpose of commending 
the sul t which it advocates, than its own literarv merits, to the 
notice of our readers, but the above quotations, brief as they are, will 
suffice to shew that it has attractions no leas on the latter score, than 


on the former. 
H. C 


Junius Discovered. By Frederick Griffin. Boston: Little, Brown 

& Co. Toronto: A. H. Armour & Co. 1854. 

“Junius Discovered” is the somewhat bold title attached to a 
volume, the first work of a Canadian author, who tells us that his pen 
has hitherto been untried, and that his native city and home of Mon- 
treal, in which it has been produced, possesses no public library, and 
few private literary resources of any avail to the student who under- 


takes the solution of this intricate and long vexed question. In spite 
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of such obstacles to success our Canadian author has produced an 


interesting contribution to the miscellany of ‘ Junius” literature, 
which has hitherto met with undue neglect. His great error lies in 
the conversion of the may be into the must be, which characterises 80 
much of the logic employed in this favourite controversy. 

Junius, occupying such a social rank or official position as furnished 
to him information of the most vital importance in relation to public 
men and measures in the eventful political era from 1767 to 1772, 
writes his series of carefully elaborated pseudonymous letters for the 
Public Advertiser, with the certainty that every sentence was watched 
by those whom he assailed with such acute vigour and bitterness and 
that, as he says, in writing to Woodfall: “I must be more cautious 
than ever. Iam sure | should not survive a diseovery three days ; 
or if [ did they would attaint me by bill.” What more certain, 
therefore, than that he purposely misled, in many instances, by his 
allusions. ‘This he himself unhesitatingly takes credit for defying his 
antagonists to trace him through his various disguises, or to diserimi- 
nate between the real and assumed characteristics of one, whose own 
words make 80 appropriate a motto to this inquiry after the substance 


Junius: ** there never existed a man 


of the illusory umbra calling itsel 
but himself who answered to so com] 
one of his assumed detectors, he says: “ But Horne asserts that he 


icated a description.” ‘Taunting 


has traced me through a varie ty of signatures. To make the discovery 
of any importance to his purpose, he should have proved either that 
the fictitious character of Junius has not been consistently supported, 
or that the author has maintained different principles under different 
signatures.” What then is the value of the unknown quantity : 
truth, mixed up, for the very purpose of deception, with all this 
fiction 2? ‘Till that is determined how shall we ever know whether we 
are taking our portraiture from the substance or the shadow; from 
the living original, or from the masked and disguised decoy, purposely 
stuffed out and set up to deceive? Nevertheless, because Junius 
uses such phrases, as: ‘‘ every ignorant boy thinks himself fit to be a 
minister ;” therefore he could not be less than fifty! Because he says 
to Sir W. Draper, a Cambridge man: “ You might have learnt aé 
the University that a false conclusion is an error,” Xc., therefore 
“ Junius was educated at Cambridge !” And because, when familiarly 
making use of terms of law, he adds: ‘‘do not injure me so much as 
to suspect I am a lawyer, I had as lief be a Scotchman ;” therefore 
he was no lawyer! Would not this logic be quite as good, under all 


the circumstances, if it affirmed the very opposite conclusion ? Cer- 
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tainly, at least, the latter sentence has not prevented a Scotch 
philosopher, Sir David Brewster, from adding a Mfac to the name of 
Junius, and putting him in kilts !—any more than the “ fact” of his 
being “a Cambridge man,” has prevented the discovery, by Grattan, 
and other equally competent judges, ‘ from the internal evidence of 
the style, that Burke was the author of Junius.” ‘‘ Among other 
instances,” says Curran, “‘irattan used to insist upon it that no 
living man but Burke could have written that passage in one of the 
letters to the Duke of Grafton You have now fairly travelled 
through every sign in the political Zodiac, from the Scorpion in 
which you stung Lord Chatham, to the hopes of a Virgin in the house 
of Bloomsbury 

By logie not much better, or worse, Junius has long since been 
identified as single-speech Hamilton; Butler, Bishop of Hereford ; 
Majer General Lee; Lieut. Col. Darré; Lord Ashburton; Lord 
Lyttleton ; Lord George Sackville ; the Earl of Chatham; the Duk 
of Portland ; Wilkes; Horne Tooke ; and Sir Philip Francis; to say 
nothing of sun iry names of littie note among the contemporaries of 
the long-sought letter-writer, yet not on that account less likely to 
include the true one. Le has now been incontestably proved to have 
been a Peer, to have been a member of the House of Commons, to 


have been a Bishop, a Lawyer, a General, and a Colonial Governor ; 


6 ’ 


and equally certain to have been none of the six 


has undertaken to solve the riddl volume has succeeded volume 


Writer after writer 


from able pens, in support of their several favourities ; and when our 
Canadian discoverer of Junius adds to these one more, he must not 
complain if we ask for conclutive proof before we can admit that 
Tuomas Powxatt, Governor of Massachusetts Bay, is the real and 
unguestionable Junius. 

The following passage may suffice to give some idea of our author’s 
style and treatment of his subject Phe emphatic italics and capitals 
are hisown. Having established, as he conceives, Governor Pownall’s 
authorship of the well-known ‘‘ Letter to an Honorable Brigadier- 
General,”” immediately after his return from America in 1760, he 
goes on to say :— 

* Having now re-landed our worthy governor in his native country, and exhibited 
him in such close connexion with the earliest of the writings of Junius, as—at the 
ler, some faint idea that, after 
all, our conjecture of the identity of the two, may, P asibly, be well founded: we 
resume the narrative of such of the remaining events of Governor Pownall’s life. as 


tend to establish the cruth of our hypothesis 


*The energy and ability cf such a man could not be allowed to remain long idle; 
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and, accordingly, we find him, a few months after his return to England, foregoing 
his appointment to the governorship of South Carolina, and accepting, with the rank 
of colonel, the office of comptroller general of the expenditure and accounts of the 
extraordinaries of the combined army in Germany, under the command of Prince 
Ferdinand, of Brunswick. 

* In this appointment, we find why—in the language of Dr. Good—‘Junius appears 
to have uniformly entertained a good opinion of, or at least, a partiality for, Lord 
Holland ;” and why—-in Janius’ own worda—he should “wish Lord Holland nay 
acquit himself with honour,” namely, from the charge of peculation, made in the 
petition of the city of London, presented to the King, July 5, 176°;—and why 
Junius “designedly epared Lord Holland and his family.” His lordship was 


paymaster-general of the forces, from July 5, 1757, to June 8, 1765; and Governor 





Pownall, on acceptin 1e comptroller-generalship, became one of his deputies, and 
bound to render to him the accounts of the office. In Lord Holland's “* Answer” 
to “ Observations on the accounts of the paymaster-ge veral,” to be found in the note 
A, immediately after the letter to W oodfall, No. 5, July 21, 1769, is the following 
paragraph :—“ The accounts of Lord Holland for the years 1757, 1758, and 1759: 
likewise the accounts of his deputies, attending the army in Germany, from the 
commencement to the end of the late war, are also before the auditors for their 
examination, and his Lordship’s account for the year 1760, is almost ready to be 
delivered to them.” We learn, here, that Mr. Comptroller-General Pownall’s 
accounts “to the end of the late war” had been transmitted to the auditors for 
examination ; and, from an obituary notice of him, published in the year of his 
death, that they had been “examined and passed with honour.” It ia not at all 
improbable that Governor Pownall received his appointment on the recommendation 
of Lord Holland ; and hence, the partiality of Junius to his lordship. We may also 
well suppose, that the great anxiety of Junius to remain unknown, would prohibit 
his entering upon the discussion of any sul) -ct—such as that of the public accounts 
of Lord Holland, as paymaster-general, connected as they, necessarily, must have 
been, with his own, as comptroller-general—that might bring his real name into 
prominence, and tend to direct towards him the attention of the legion of hunters 


who were in busy and constant search for the “ mighty boar of the forest.” 


‘The notice of Governor Pownall’s appointment, as comptroller-general, gives us 
also occasion to explain a passage in the Miscellaneous Letter 1V., dated Aug. 25, 


which has puzzled every one who ha attempted to solve the Junius mystery ; 


1767, 
and haa, in many, induced the belief, that Junius must have been a member of the 
military profession. Speaking of Lord George Townshend (the before-mentioned 
brigadier-general), and his brother, Charles, Junius says,—“ I] am not a stranger to 
this par nobile fratrum I have served under the one, and have been forty times 
promised fo be served by the other.” Paradoxical as it may seem (and considering 
the rank of colonel, which accompanied the appointment of comptroller-general as 
merely honorary rank), the civilian Governor Pownall could properly use, in its 
military sense, the expreasion,—“I have served under the one”—in reference to 
either the military or the civilian of the two brothers Townshend. Not long after 
Brigadier-General Townshend's return from Canada, he joined the allied army in 
Germany, and made a campaign with it, under Prince Ferdinand. During the same 
campaign, and in the same army, but in a civil department, Governor Pownall] 
served: and, of course, in as truly a military sense as if he had belonged to the 
commissariat or medical departments, he served under General Townshend, although 
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he might not have been under his tmmediate command. Thus much for the 
military brother :—now for the civilian. On the 24th of March, in the same year, 
the Right Honorable Charles Townshend was appointed Secretary at War; and as, 
to a certain extent, and in a general sense, the whole army may be said to be under 
the direction of—and, consequently, to serve under the Secretary at War; so each 
individual of the army may, in a general sense, be held to serve wander him, although 
he may be, like Charles Townshend, only a civilian. The civilian Governor Pow- 
nall then, as comptroller-general, in Germany, while the civilian Charles Townshend 
was Secretary at War, in England, might, without any grea: stretch of conscience, 
say—and in a military sense too—that he had served under Charles Townshend, 
although neither the one nor the other of them, was, in a strict sense, a soldier : 
—the former was of—but not in—the army,—and the latter was neither of—nor 


én—but over the army; and both were nov combatants. 


* A consequence of the treaty of Paris, of Feb. 10, 1763, was, the breaking up of 
the office in the army, in Germany, held by Governor Pownall, and his return to 
England ; soon after which, he took up his residence at Ricamonp, where, it will 
be recollected, the court of George the Third, was established during the period in 
which Junius, as chief public political censor, reigned in England, unseen, unknown, 


but not unfelt.’ 


This, it must be admitted, is somewhat vague and indefinite, for 


the evidence that should so conclusively prove the ‘ discovery" of 
Junius; and we rise from the perusal of the volume as a whole, not- 
withstanding the ingenuity of its line of argument, with an unsatis- 
factory sense of intangibility in the proof led on behalf of the new 
claimant for the Junius laurels. Much of this is no doubt inseparable 
from the very nature of the inquiry, and if some inconceivable dis- 
covery, such as it seems too late now to hope for, does not withdraw 
the mask, it is only by a series of ingenious inferences and analogies 
that this literary riddle has any chance of being solved. Nevertheless, 
we must confess to a sense of disappointment at finding our author 
following the example of previous writers in recognising resemblances 
between “ peculiarities’’ of the Junius letters and of those of their 
assumed author, which are for the most part only peculiarities of his 
period ; and what shall we say of such logic as this :— 


* Notwithstanding all the labowr of the author, end the corrections made by the 
original printer and publisher, “numerous errors of grammar and construction,” 
says Mr. Butler, in his Reminiscences, “are to be discovered in these celebrated 
letters ;” and to the like effect says Dr. Good and Lord Brougham. If such be the 
case then with writings originally prepared for publication, and subsequently, on 
republication, corrected, and recorrected, it is scarcely reasonable to look for the 
elaborated composition of the letters of Junius, in the private letters of Governor 


Pownall, written as these were without a view of their ever passing beyond the 
circle of his and his correspondent’s immediate friends. The impartial reader will 
no doubt bear this in mind, whenever he catches the Governor tripping in his 
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grammar, and will set down any occasional defect in grammatical constraction, as 
another presumption in favour of the Governor's identity with Junius.’ 


The emphatic italics are the author’s own! Still more are we dis- 
appointed with the subsequently discovered ‘ evidence of so decisive 
a character,” added in the appendix. Something of a greatly more 
decisive character must be produced, ere the justness of the title of 
“Jextus Discovereo” will be generally conceded to our Canadian 
knight-errant in this well contested field of literary adventure. But 
it is much to accomplish, in being able to produce a claimant for the 
laurels of Junius, concerning whom many arguments tend to sug- 
gest that he may be the true one. And this much we conceive Mr, 


Griffin to have established. 
D. W. 


A Treatise on Analytical Statics, with numerous examples, By J. 
Todhunter, M. A., Fellow and Assistant Tutor of St. John’s Col- 
lege, Cambridge. Cambridge: Macmillan & Co. 1853. 

Some twenty years ago a bulky octavo volume was published at 
Cambridge, entitled “The Mathematical Principles of Mechanical 
Philosophy i” by Mr. Pratt, of Caius College. A second edition of 
that work was published in 1841, and since then it had continued to 
be an acknowledged text book in the University. It was in fact by 
far the most perfect book published on the subject of mechanical 
philosophy taken as a whole, and until the last few years the sepa- 
rate parts on Statics and Dynamics were about the best treatises 
which the English student could take up on those subjects respec- 
tively. And though, since the publication of Mr. Sandeman’s admi- 
rable treatise on Dynamics of a Particle, and Mr. Griflin’s valuable 
Syllabus of Dynamics of a Rigid Body, the dynamical portion of 
Mr. Pratt’s work had become antiquated, it was still felt to be an 
indispensable to the mathematical student, as containing a vast mass 
of information much of which was not easily procurable elsewhere. 
This book has lately become out of print, and Messrs. Macmillan, of 
Cambridge, appear to have resolved to re-publish the statical and 
dynamical portions of it separately, and the task of preparing the 
former for publication was undertaken by Mr. Todhunter. 


We are sorry to have to say that we are disappointed with the 
result. The disappointment is increased when we compare this book 
with Mr. Todhunter’s other publications, which are so admirably 
adapted for the purposes of tuition: and especially do we regret the 
defects of this book because in spite of them we feel no doubt that 
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it will become a recognised text-book on the subject—the general ar- 
rangement being very good, and the execution of a great part of it 
equally so, and the collection of examples being at once bountiful 
and judiciously selected And yet in spite of this the book is disfi- 
gured by so many defects, and contains so much that absolutely de- 
mands the aid of the teacher, that it contrasts most unfavorably 
with the clear and 8) stematic treatises which the author has pub- 
lished on the Differential Calculus, and on Analytical Geometry. 
Some of these obj ctionabl points we will procec d to point out-——our 
space will not admit of our entering into a detailed examination of 
the work. 


Perhaps the portion of the work which most disappointed us was 
the first chapter, containing an exposition of the fundamental prin- 
ciples upon which the science is made to rest. There was unques- 
tionably enough room for improvement: in fact we rather suspect 
that we should have treatises upon statics in sufficient abundance, if 
it were not that many a would-be author is diverted from the task 
by the dread of that unhappy preliminary chapter-—“ Introduction 
and Definitions,” as it is called in Mr. Pratt's book—Mr. Todhunter, 
we suppose by way of making some variation, leaves out the “ and” 
and calls Ais first chapter “Introduction, Definitions.” Unfortu- 
nately this variation in the heading gives but too faithful a represen- 
tation of the changes made in the chapter itself. Of course when a 
writer professes, as Mr. Todhunter does in his preface, that his 
work may be considered asa “ re-publication with large additions,” 
of a former treatise, we have no right to complain that a great 
portion of the new work—the main body of the essential proposi- 
tions—should be substant alls the same as in the earlier book. But 
we think that we have a right to complain when we find the self-same 
bald unsatisfactory definitions put forth in 1853 which passed mus- 
ter some ten or fifteen years befure. Nor is this all. Mr. Pratt's 
“Introduction and Definitions” are really taken almost literally 
from Poisson’s Introduction to his “Traité de Mécanique.” Out 
of this Introduction Mr. Pratt has taken the definitions in the harsh 
and almost pedantic form in which they are found in the original, 
and has intermingled some explanatory matter of his own. All this 
explanatory matter the new editor has ruthlessly swept away, and 
gives us Poisson, and nothing but Poisson—except indeed where the 
translation is occasionally defective. Let us give an example or two. 
Poisson opens his treatise with the abrupt announcement that “La 
matiére est tout ce qui ;eut affecter nos sens d'une maniére quel- 
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congue.” This Mr. Todhunter has rendered “ Matter is every thing 
that affects our senses.’’ If we must have a definition of matter, 
surely it is worth while to make the wording as little liable to objec- 
tion as may be: and Poisson’s own words evidently shut out one 
verbal objection to which Mr. Todhunter’s is liable, though it is only 
fair to remark that this imperfection is common to Mr, Pratt's ver- 
sion. Both the English writers, following Poisson, proceed to define 
“a body’’ as “a portion of matter limited in every direction, and 
consequently of definite form and volume”; the mass of a body as 
“the quantity of matter which it contains’; and a material particle 
as “a portion of matter indefinitely small in every direction.” This is 
the substance of the first sentence in Mr. Todhunter’s book, and we 
would ask in what respect the student is made wiser by reading 
these dry dogmatic definitions. And above all, why should such a 
form be adopted in 1853 for the commencement of a treatise on 
Statics ? We have advanced a good deal in freedom of using analy- 
tical methods since Poisson wrote his treatise. Then the method of 
formal statement of definitions (derived apparently from the synthe- 
tical systems of the older geometry) was still in repute—and a 
writer must needs begin his treatise with a string of definitions, be- 
cause Euclid does so. Hence, as far as we can see, that propensity 
to over-define which too often characterises English works on mathe- 
matics. We met with an instance lately which well illustrates this 
propensity: the author of a treatise on Dynamics published a few 
years ago at Cambridge, (Professor Wilson) after remorselessly defi- 
ning almost every thing he can lay his hands on, tells us with a half- 
doubting forbearance, that “ It would be useless to attempt to define 
space and time. No explanation could in any way render the ideas 
clearer.” But in the sentence which immediately follows that which 
we have quoted, Professor Wilson does point out a distinction which 
the writers on “Introductions and Definitions” in treatises on Me- 
chanics generally would do well to bear in mind. After saying that 
space and time require no definition, he adds, “The measures of 
them on the contrary require the greatest’attention.”” It is, we con- 
ceive, because this distinction is attended to that the commencement 
of the later French treatises on Mechanics—such as those of Poin. 
sot or Duhamel for instance,—is so much more attractive than the 
corresponding part of the works of Poisson and his translators, In 
the former writers we are allowed to have an idea in our own mind 
concerning the mass of a body, but when we come tu the point 
where it is needed, we are told how mass is to be estimated numeri- 


cally—we are informed when two bodies are said to have the same 
z 
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mass—then that the unit of mass is chosen arbitrarily—and that 
when we say that the mass of any body is represented by a certain 
number, as m, we mean that the body might be divided into a parts, 
each having the same mass as that which has been assumed as the 
unit. This definition of the mode of measuring mass is practically 
useful: but whose ideas were ever extended by being informed that 
the mass of a body is the quantity of matter which it contains? We 
may notice another illustration of the way im which the tendency to 
formal dogmatic definition has led M. Poisson and his followers into 
grievous difficulties. It is deemed necessary to define a state of 
motion—‘ A body,’ says Mr. Todhunter, translating Poisson, “is in 
motion when the body or its parts oceupy successively different posi- 
tions in space.” And then, inasmuch as it would be somewhat hard 
to make this a working definition, the idea of relative motion is in- 
troduced in the following remarkable expressions: “ but since space 
is infinite in extent, and in every part identical, (partout identique) 
we cannot judge of the state of rest or motion of a body without 
eomparing it with other bodies, (or with ourselves M. Poisson adds) 
and for this reason all motions which come under our observation are 
necessarily relative motions.’’ Now this complicated and objection- 
able sentence is rendered necessary entirely by the preceding formal 
definition of motion. Had this been omitted, we should have escaped 
the difficulty altogether. Thus Poinsot and Duhamel, granting us 
the privilege of understanding the meaning of the word ‘motion,’ 
proceed to explain the terms absolute and relative motion: shew that 
while we cannot be sure that any particle in the universe is really at 
rest, we may yet separate the idea of the motion of a particle from 
the idea of the material body itself ; that we may conceive, that is, that 
a body might be absolutely as well as relatively at rest; and thus 
they come to the definition of foree, or perhaps we had better say’to 
the statement in a statical form of the principle of the inertia of 
matter, viz. that some cause must always be required to produce a 
motion in a body at rest, and that to such a cause we give the name 
of force. 

And this will lead us to say a few words as to the grounds upon 
which theoretical mechanics are or ought to be based. Before we 
do so, however, we would most seriously protest against any imputa- 
tion of quibbling or hair-splitting in making these objections to 
verbal definitions. Such defects are grievous hindrances to the use- 
fulness of a book, as every one knows who has had experience, in 
teaching. A tutor puts such a book as that of Mr. Todhynter into 








Ec eae e, 


TR ease Sete 























REVIEWS—-ANALYTICAL STATTIOS. 67 





the hands of a pupil previously ignorant of the subject: the pupil 
finds the book commencing with a series of definitions, on which he 
naturally imagines that the science is to be built. The first of these, 
and a fair sample of them is, “ Matter is whatever affects our senses” 
—passing over the objection arising from imperfect translation, he 
comes to his tutor next morning, and asks whether light and electri- 
city are matter, as they certainly affect our senses, Tutor points out 
that the definition is rather loosely worded : points out that it might 
perhaps be made jess imperfect by adding the words ‘ or that through 
which impressions may be conveyed to our senses’: rather doubts 
whether such an addition will do much good, and finally remarks 
after all it is scarcely worth while wasting time over it, as the defi- 
nition is not one of any practical value. Upon which the pupil 
stares, doubts, and finally asks whether then the definition had not 
better have been left out? To which query the reply is necessarily 
in the affirmative—after which the pupil’s faith in the necessity and 
usefulness of the introductory chapter is probably reduced below 
zero ; and after a few more examples of the kind it will be very dif- 
ficult to induce him to pay attention to explanations and distinctions 
that are really essential. 

We must now say a few words as to the fundamental principles on 
which the science of statics is made to rest, and the grounds on 
which they are required to be received. There are, we conceive, 
two grand principles on which the whole of the science depends, viz. 
the inertia of matter, and the transmissibility of force. The former 
principle as applied to Statics is this; “ A body once at rest will re- 
main at rest unless some force is applied to it: and any single force 
applied to a body at rest will necessarily set it in motion.” In other 
words, matter has no power either to move itself or to prevent force 
moving it. This principle appears again in Dynamics, as the first law 
of motion, and the complete statement of the principle will be that 
“ Matter has no power of itself to change its state of rest or mo- 
tion,” remembering that a body’s state of motion is changed when 
either the direction or the rate of its motion is altered. This prin- 
ciple then is a fundamental one: it is one which lies at the very root 
of our systems of Mechanics: how are we to establish its truth? Or 
can we establish its truth at the outset? And especially can we so 
establish it as to trust the proof of it in the hands of a beginner ? 
These questions M. Poisson, and after him both Messrs. Pratt and 
Todhunter answer in the affirmative. Poisson’s remark, according 
to Mr. Todhunter’s version, is as follows : 
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“All bodies are capable of motion (sont mobiles), but matter 
cannot spontaneously move itself, for there is no reason why a parti- 
ele should begin to move in one direction rather than another. It is 
in fact a matter of ordinary experience that whea a body is passing 
from a state of rest toa state of motion, we can always attribute 


the change to the action of some external cause.’ 


This ‘ external cause’ is further explained by Poisson, as one 
“sans laquelle nous concevons que ce corps pourrait d’ailleurs 
exister.”” 

Now the sentence above quoted really appeals to two utterly dif- 
ferent sources for support of the main proposition. The first argu- 
ment is what we should say might be called an @rgumentum ad igno- 
rantiam. We should object to it, not only because it is using a very 
dangerous argument on very doubtful ground, but because it fairly 
brings us into collision with the metaphysiciam. We say that it is 
a very dangerous argument ; and we say this because we eoneeive 
that an appeal is really made here to the reader's own mind to form 
an idea @ priori of what necessarily must be the nature of materia) 
bodies—an appeal, which in many cases would obviously lead to a 
wrong result: which is m fact virtually an abandonment of the in- 
ductive method. If any one from long familiarity with the reason- 
ing here employed should be inelined to defend it, we would refer 
him, as an easy reductio ad absurdum ; to the use made of this 
mode of arguing by Mr. Gregory, who employs it to shew that the 
‘atom’ of chemistry is most probably spherical, “ simce no reason can 
be assigned why one dimension should exceed another.” It is mdeed 
very difficult to set any formal limitation te the cases in which this 
argument may be safely used. Certainly, however, it would be a 
very unsafe guide in speculating upon the physical properties of mat- 
ter, in which manner it is really used here. The second objection 
to the argument is perhaps even more formidable. At any eost we 
must keep clear of Metaphysics in the commencement of s physical 
scienee. If the fundamental truth of Statics is to be made to 
rest upon popular conceptions of time or space, any writer on Meta- 
physics who attacks those conceptions involves our system of Statics 
also in doubt. This should not be . if for example a Metaphysician 
insists that space and time instead of being real existenees are 
merely modes of thought necessary to a finite mind, we should be 
able to answer (whatever may be our opinion of his theory) that 
our science is occupied exclusively with results of which these same 
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finite minds take cognizance—that our process is to collect laws 
from observed facts, and then to trace out the remote consequences 
of those laws: and that consequently our results, whether account- 
ing for or predicting phenomena apparent fo us, may be depended 
upon, however metaphysical speculations might interfere with the 
objective correctness of our assertions. This answer we clearly 
cannot make if our belief of the inertia of matter in any way de- 
pends upon our persuasion that “space is infinite in extent and 
every where identical.” Again, if the principle in question is to be 
established by an appeal to experience, it must be made in a much 
more guarded manner. When we speak of a body passing from a 
state of rest to a state of motion, both the rest and the motion 
must be relative: and it should at least be pointed out that we are 
obliged to draw an inference concerning a particle absolutely at rest, 
from the examination of a body relatively at rest. And when we 
come to consider the case of a body passing from a state of relative 
rest to one of relative motion, it is necessary to guard our language 
by another restriction, which may tend to increase the embarrass- 
ment of the learner. The cause to which the change of state is to 
be referred may be one applied either to the body observed or to 
the system relatively to which its state of rest or motion is estima- 
ted. A carriage is suddenly stopped and a person riding in it is, 
to use the popular language, thrown suddenly forward. Ile pas- 
ses from a state of rest to a state of motion with regard to the car- 
riage, exactly because no force is applied to him, and the case is an 
illustration, not of the statical but of the dynamical aspect of the 
principle of inertia, vis., that the body once in motion will continue 
to move unless some external cause be applied to stop the motion. 
So that if the statical principle of inertia is to be established by an 
appeal to experiment it must be in language somewhat more ex- 
tended than that used by our Author, unless, indeed, his book is in- 
tended merely as a peg to hang lectures on. Before quitting this 
point we would state that our own impression is in favor of treating 
these fundamental principles, in the case of beginners, not exactly 
as axioms, but as facts which the learner must for the time take 
on trust. It is not until the mind has become familiar with the 
ideas of force, and of rest and motion, absolute and relative, that, 
as a general rule, it can take in the train of thought upon which such 
principles depend. It seems to us to be not only the easier but the 
eafer course (and we would suggest this as a practical consideration 
to those of our readers who are engaged in teaching) to assume, and 
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to tell the pupil that we assume, the truth of such principles as the 
inertia of matter and ile transmissibility of foree: build up the 
whole system of Statics and Dynamics provisionally, and then 
turn back and explain the foundations upon which such assertions 
rest, viz. that the more nearly the conditions of these laws are ful- 
filled the more nearly are their assertions verified ; and that their 
truth may be considered established conclusively when we compare 
with observation the results of our system of Physical Astronomy 
which rests entirely upon the correctness of these principles. 


The consideration of these elementary points has detained us so 
long that we shall have space only very briefly to notice some of 
the remaining points in Mr. Todhunter’s book which appear to de- 
serve attention. The main body of the work is a re-print of Pratt's 
Treatise, and the proofs are almost everywhere clear and satisfac- 
tory. Where Mr. Todhunter has made extensive additions of 
his own, as in the chapter on the centre of Gravity, they are such 
as to make us very greatly regret that he did not throw aside Pois- 
son and Pratt, and publish a work of his own. The book as it 
stands is well adapted to the wants of a student at Cambridge, or 
at any University where the Cambridge system is followed. It 
is not adapted, as Mr. Todhunter’s other works so emphatically 
are, to the use of persons reading by themselves, and, which is, 
in some respects, to be regretted, it does not fit in very well as one 
of a series of the same author's writings. In Mr. Todhunter’s 
Differential Calculus, he treats the subject entirely by the method 
of Differential Co-efficients ; he -has only a short chapter on Diffe- 
rentials, and even there he studiously avoids the use of mfinitesi- 
mals. In his Co-ordinate Geometry he is at much pains to adhere 
to this system, but in the Statics, as might be expected, he is almost 
compelled to resort to infinitesimals ; and certainly a person whose 
ideas on the Differential Calculus were entirely derived from Mr. 
Todhunter’s book on that subject would be rather amazed at the 
boldness with which Differentials are treated in the latter treatise. 
In some cases this boldness seems to us earried almost to excess 
Thus, for example, when he is investigating the conditions of equili- 
brium of a string stretched over a cylinder, he has to consider the 
equilibrium of an indefinitely small element of the string, PQ. 
This element is kept at rest by the tensions at P and Q, and the 
resistance of the cylinder, i.¢., the resultant of the norma) reactions 
at the several points of the element, which, says Mr. Todhunter, is 
ultimately in the direction of the normal at P. This is perfectly 
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true, but it seems to us to want at least some explanation. The 
student's objection is that if we are at liberty to consider the normal 
action at the extreme point Q of the element as coincident with the 
normal action at P, we might also consider the direction of the tan- 
gential actions at the two points as ultimately coincident, which he 
finds is not the case ; and it requires a clearer insight into the doc- 
trine of intinitesimals than the student will generally possess to see 
that the error in taking the directions of the normal actions as co- 
incident will be of « higher order than that in treating the tangen- 
tial actions in a similar manner, and that therefore in taking the 
limits the former error will disappear. Perhaps the best mode of 
remedying this defect would be the addition of a chapter on infini- 
tesimals when a new edition of the Differential Calculus is called 
for. We have not examined the book before us with sufficient care 
to be able to say much as to the accuracy of the printing. One 
strange blunder, arising we presume from the printer, we may point 
out for the benefit of any of our readers taking up the book. It is 
at the end of article (186) where he is finding the approximate ex. 
pression for the tension at the lowest point of the catenary, where in 
subtracting two expansions the first term of the difference is omitted. 
(The left hand side of each of the two last equations should be 
Jf At=l?—k). There is also, a few lines above, a singularly careless 
mistake, the points of support being described as nearly in the same 
straight line, instead of in the same horizontal line. 


Before we eonclude, there is one point to which we should wish 
to call the attention of our mathematical readers. In the chapter 
on the Composition of Forces, Mr. Todhunter gives us first Duchay- 
la’s proof of the Parallelogram of Forces, (we wish he had substi- 
tuted Duhamel’s far more elegant demonstration) and then adds 
Poisson’s proof which does not assume the principle of the trans- 
missibility of force. In passing we may remark that we never could 
see that this was any recommendation of this class of proofs. Writers 
are accustomed to say that proofs such as Duchayla’s will not apply 
to the case of forces acting on a particle of fluid, or that the proof 
is imperfect beeause the proposition would be true even if the trans- 
missibility of foree did not hold, by which if they mean anything 
they must mean if no such thing as a rigid body ever existed. Such 
objections seem to us about equivalent to saying that a brick house 
cannot be built by means of a wooden seaffold. The rigid connec- 
tions introduced into such proofs are purely imaginary, and when the 
result is established it matters not the least of what body the particle 
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acted upon may form a part. But to return to M. Poisson's proof, to 
which our attention was directed by finding it im Mr. Todhunter’s 
book. It may sound a bold assertion to make concerning a proof 
published by such a man as Poisson, but we cannot help coming to 
the conclusion that it is a complete fallacy. We cannot give the 
proof at length, but the following general description of it will 
enable us to point out where the fallacy lies. Assuming that the 
direction of the resultant of two equal forces will bisect the angle 
between the directions of the two forces themselves, he takes two 
equal forces, P, inclined at an angle 27, whose resultant is R, and 
assumes R= P f (2); his object being to determine the form of the 
function f. By resolving each of the forces P into two equal forces, 
Q, inclined at an angle 2 z; he arrives at the equation 
S (#). SW=S (e+2) + S (a)... 4D 

This functional equation he has to solve, ¢.¢., he has to find the 
most general solut on, and to limit it by considerations derived from 
the special problem before him. This he proceeds to do as follows : 
“We see at once that f(r) = 2 cos ¢ « is a solution, ¢ being any 
constant quantity. We proceed to shew that this is the only solution, 
and that c=1.’" Mr. Todhunter, perhaps, scarcely conveys Poisson's 
meaning here. His words are: “Or je dis que cette expression de 
la fonction f (x) est la seule qui satisfasse a I’Aquation (1), et que de 
plus dans ta question qui nous occupe la constante ¢ est Punité.”’ 

As far as we can make out, the reasoning which follows is nof in- 
tended to shew that the equation (1) admits of no other solution, 
(which we are required to take dpon M. Poisson's assertion) but only 
that in the particular case before usc = 1. The steps by which it 
is endeavored to prove this are as follows. _ First, it is asserted that 
it is evidently true thate = 1, or that f(z) = 2 cos 2, when z is 
zero, for then the directions of the two forces P would coincide, and 
the resultant R would be 2P, and we must therefore bave 
f (0) = 2. Again he shews that the conditions of the problem are 
satisfied by assuming (2) = 2 cos x in another particular case, viz., 
when + — 60° in which case the resultant R = P, which imvolves 
the assertion f (60°) = 1 which as cos 60° = } is satisfied by writ- 
ing f(z) = 2cosz. A most ingenious proof is then inserted to 
shew that if the relation f(r) = 2 cos z is satisfied for 7 = 0 and 
for any other value of 2, it must be satisfied for a/? values of z. The 
proof of this assertion is derived entirely from the equation (1) itself, 
and inasmuch as the object in view is altogether to choose from the 
different solutions of the equation that one which suits the physical 
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problem which led to it, we might @ priori doubt the usefulness of 
such a course. In effect the reasoning is worth nothing. In the 
first place that £(0) = 2 may be deduced at once from equation 
(1) by putting z = o, and the succeeding reasoning literally gives us 
no information whatever. If, indeed, it could have been said that 
unity was the only value of ¢ which would satisfy the conditions of 
the problem whens = 60°, the proposition would be established, but, 
unfortunately, this is not the case, for an infinite number of values 
might be given to ¢ such that the conditions of the problem might 
be satisfied in this particular instance. For example we might put 
e = 5, for then we should have 
f (60°) = 2 cos © x 60°) = 2 cos 300° = 1, 

as it should be: and tie fallaciousness of Poisson's reasoning is at 
once apparent from this, that the very same words which he employs 
to shew that f (x7) = 2 cos zis the proper solution of (1) might 
be employed to shew that f (x7) = cos 5 x ought to be selected. 


We may notice that a very simple mechanical consideration will 
suffice for the selection of the true value of ¢, if it be granted that 
the solution of (1) is necessarily of the form f(#) = 2 cos ez. 
When x = 0, the equal forces P act inthe same direction and the 
resultant is the greatest possible; when 2 = 90°, the angle between 
the forces is 180°, and the resultant is zero, and it does not seem 
too much to assume that as 2 increases from 0°, to 90%, the resyl- 
tant will diminish continuously. This being granted it is at once 
evident that ¢ must be unity, for cose # must vary from unity to 
zero continuously, as 2 varies from 0° to 90°. We are by no means 
prepared to say that this form of proof of the parallelogram of forces 
can be made perfect. The solution of functional equations always 
involves more or less of doubt and obscurity, and what is called the 
the “ general solution”’ of such an equation is by no means necessarily 
most general that can be conceived, Certainly Mr. Todhunter deserves 
our thanks for giving us the classical proposition of Poisson instead 
of the method which had been substituted by Mr. Pratt, which is 
just as unsatisfactory as Poisson’s and much more clumsy. We could 
have wished, however, that Mr. Todhunter had called attention to 
this singular fallacy. It seems scarcely fair to the student to put a 


proof in his hands, especially with such a name attached to it, with- 
out giving him so much as a hint that it contains anything unsatis- 
factory. 


G, Cc. L 








GEOLOGY AND MINERALOGY. 


SCIENTIFIC AND LITERARY NOTES. 


GEOLOGY AND MINERALOGY. 
GROLOGICAL MAP OF CANADA, 


The Special Correspondent of the Montreal Gazetle, writing from Piris, on the 
22d of November last, remarks :—M. Elie de Beaumont, V’resident of the Geolo 
gical Society of France, considers the small edition of the Geological Map of Ca- 
nada, which has been published here, so excellent, that he has requested Mr. Le 
gan to allow it to be introduced into the bulletins of the Society. It is one of the 
prettiest specimens of geological chromo-lithography that bas issued from the 
press. The scale is one-tenth of Bouchette’s Map of Canada. There are twenty- 
two colors on the map, representing the formations, and these have required 
fourteen lithographic blocks to print them. 


WOLFRAM. 


A well-crystallized specimen of Wolfram (the manganese variety 2 [Fc0,W0*)] 
+ 3 [MnO, WOs), a mineral it is believed hitherto unremarked in Canada, has 
been lately met with in a granitic boulder, near Orillia, C.W. A detailed notice will 
be given in a future number. E. J.C. 


FOSSILS FROM THE ESPLANADE CUTTINGS, TORONTO, 

From this spot some good casts of the following fossils may be obtained :— 
Cheetetes lycoperdon ; Glyptocrinus decadactylus (stem fragments); Modiolopsis 
modiolaris, Ambonychia radiata; Murchisonia gracilis, Pleurotomaria subconica ; 
Orthoceras lamellosum, 0. coralliferum (or a species of Endoceras?) It is perhaps 
unnecessary to state that the above belong to the Hudson River group of the 
Lower Silurians, E. J, ©. 


GEOLOGY OF SCOTLAND. 


A recent paper read by Sir R. Murchison to the Geological Society, announces 
the discovery of Upper Silurian fossils, in the parish of Lesmahagow, in Lanark- 
shire. The fossils were first found by Mr. Sliman, a native of the district, which 
has since been visited by Sir Roderick and Professor Ramsay. The succession of 
rocks from the coal and mountain limestone downwards is traced in Nethan and 
Logan waters, which are branches of the Clyde flowing north-eastward from the 
borders of Ayrshire. The rocks mentioned are followed by conglomerates and 
flagstones representing the old red sandstone, under which are dark gray, slightly 
micaceous, flag-like schists, containing crustaceans of the genera of Pterygotus and 
Eurypterus, withthe Lingula cornea and Trochus helicites (shells), On the ground 
of these fossils, Sir Roderick considers the flag-like schists as the equivalents of 


the upper Ludlow rock, or tilestones of England. In the geological map of Scot- 
land, therefore, a track of conntry about ten miles broad, colored as old red and 
eoal by Dr. M’Culloch, must now be added to the Silurians. OC. M. 


COMPOSITION AND FORMATION OF STEEL. 


At a recent meeting of the Boston Society of Natural History, Dr. Jackson 
gave an account of some researebes into the composition and manner of formation 
of different kinds of steel. 
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As commonly known, steel is a combination of carbon and iron, made by heating 
flat bars of pure iron, in combination with charcoal. The carbon is first con- 
verted into oxide of carbon, and then unites with the iron as carburet. The result 
of this process is known as blistered steel, from the bubbles generated by gases 
upon its surface. Shear steel consists of parallel plates of pure iron and steel, 
welded by folding and uniting the bars of blistered steel. Cast steel is fused in 
pots of the most refractory material, and differs from cast iron which likewise 


contains carbon, in this respect, that cast iron is a mixture of coarsely aggregated 


matters, graphite and iron, whilst cast steel is a chemical combination of carbon 
and iron. 

From the researches of Berthier, it is known that manganese will form an alloy 
with iron. When iron is mingled with a considerable portion of manganese, 
a brittle compound results; but when combined with a very small proportion of 
manganese, a steel of very fine quality is obtained, which has this advantage over 
earbon steel : carbon steel becomes coarse when tempered in thick masses, from 
segregation of the particles of carbon ; but no such trouble arises with magnesian 
steel. Parties in England have lately introduced excellent wire for piano-forte 
strings, made of this kind of steel, as well as for cutting instruments, and other 
purposes, In the wire, Dr. Jackson has found 1,12 per cent. of manganese, and has 
established the fact that it resists,to a very remarkable degree, the action of 
hydrochlorie acid. Sixteen years since, Franklinite iron was manufactured by 
Mr. Osborn into very hard and fine steel. This steel required tempering at 
a lower heat than carbon steel, Many of our mangapesian irons might be manu 
factured into steel, by the simple process of fusion, and a steel of uniform charac- 
ter might be made without previous cementation with carbon. 

Dr. Jackson explained the reduction of iron in blast and reverberatory furnaces. 
Manganesian iron ore is reduced to pure iron, or “comes to nature,” in the lan- 
guage of the workmen, with much greater rapidity than carbon iron; hence the 
two metals are often mixed to “come to nature” at a good time, requiring less 
eare and watchfulness on the part of the workman. Manganesian iron makes the 
best bar iron. 


PHYSIOLOGY AND NATURAL HISTORY. 
FREAKS OF NATURE. 

The following singular illustration of the tendency of wild animals, when domes- 
icated, to change their uniform natural color, is exhibited in a way both curious 
and unusual. A writer in the ‘* Scottish Press” says:—Mr. Souter, of Boxgrove, 
has a game fowl which, four years since, was perfectly black, the second year it 
was brown, the third white, and at the present time it is speckled black and white. 

Though more in accordance with ordinary operations of nature, the following 
example of animals changing their color with the season of the year, is interesting 
as occurring in our own vicinity. The Rev. Thomas Schreiber remarks in a note 
to the Editor :—Is the following circumstance a freak of nature, or is it a happy 
dispensation of Providence, mindful for every contingency to provide for the safety 
of the animal creation? Last summer several rabbits, black and grey in color, 
were turned out on the grounds about the Homewood, Toronto; during the autumn 
their progeny were of the same color: since the snow has covered the ground 
two litters have shewn themselves, one litter of seven completely snow white, the 
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other litter of six, two of which are snow white, the others greyish white; a casual 
paseer by, though close to them, would not discern them unless they were in 
motion. 

HYACINTHS IN GLASERS. 


The following mode of procedure may perhaps be only partially suitable to our 
keen Canadian winter climate, bat the hint is worth noting for those who delight 
in these beautiful and fragrant substitutes for the sammer Flora:—A correspondent 
of the Field says—** The following I have found to bean excellent way to start 
the roots of hyacinths for water (an uncertain process sometimes). I found it out 
by accident, and it may have been noticed by others before; bat I have never 
seen it in print. I had potted 50 or 60, and placed them in a cool shade to plunge 
in saw-dust, but the weather being favorable for out door work they were left for 
a week or ten days. On looking at them, they had by rooting forced themselves 
outot the soil, and emitted a perfect circle of roots; this induced me to place all 
my roots intended for glasses this year, in smal! pots filled with light soil, just large 
enough to take the bulb (the motive for this was to keep the roots close, so that 
when they were about one inch long they would go into the neck of the glass 
without breaking). The roots soon filled the glasses, and this ensures a fine bloom ; 
they were kept in a cool dark cupboard for a month, then gradually put into light 
and heat, the latter very moderate, the hyacinth being impatient of much and rapid 
beat.” 


ETHNOLOGY AND ARCH ZOLOGY. 


INSCRIBED SIDONIAN SARCOPHAGUS. 

Atthe November meeting of the Syro-Egyptian Society of London, Mr. Aine- 
worth gave some details of the discovery at Sidon of a Sarcophagus, with a Pha- 
nician inscription on it. Dr. Benisch read a translation of the inscription by the 
Rabbi Isidor Kaliech, with remarks on the mode of decipherment. This translation 
was compared with others made by Dr. Dieterich, of Marburg; by the Duc de 


Luynes, in Paris, and by Mr. W. Turner, and a writer signing himself E. E. 8., in 


the Journal of the American Oriental Society. Only comparatively slight discrepen- 
cies distinguish these independent translations, made almost simultaneously on 
both sides of the Atlantic, thus leaving no room to question that here we have 
another of the fruits of the singular impetus given to philological and palmo- 
graphical research by the successful labors of Young and Champoleon. The lan- 
guage of Phoenicia, after being lost for upwards of two thousand years, is thus 
being deciphered, and its secrets placed within our reach by living scholara, 
SKULLS OF THE ANCIENT ROMANS. 


At the recent meeting of the British Association at Glasgow, a paper was read 
before the Ethnological section by J. B. Davis, F.S.A., “On the Skulls of the 
Ancient Romans.” Three skulls were exhibited to shew the hich cerebral devel- 
opment. One of these skual's was found in a sarcophagus at York, and another 
under the Via Appia. Theteeth of twoof them were stained with verdigris, from 
contact with the copper coin placed in the mouth to pay Charon, the ferryman to 
Hades. In one case, the fare, an obolus, was found beside the skeleton, 

Dr. Black made a few remarks upon the general characteristics of the Roman 
sku!l, an example of which, found ia a Roman shaft at Newstead, Roxburghshire, 
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along with an iron spear, and a quantity of Roman pottery, is figured in Wilson's 
“Prehistoric Annals of Scotland,” and its measurements given. 

Mr. Cull added several observations upon the types of the Anglo-Saxon and 
Celtic skull, remarking that the round head which characterised the modern Irish 
was not the type of the ancient Celtic skull, which latter was elongated like that 
of the Anglo-Saxon. 

OPATE INDIAN GIAL. 

Considerable interest was excited some little time since, both in America and 
Europe, by the exhibition of a dwarf Iadian boy and girl, about whom very mar- 
vellous fictions were told, affirming their having been carried off from a city of 
Central America, where the ancient Astec race and Institutions still exist intact. 
The success which attended this exhibition, and the interest taken in the subject 
by some of the first scientific men, such as Latham, Owen, Burke, &c., have led 
others to follow the example, and there has recently been exhibited in some of the 
American cities a young female called an “ Opate Indien,” from her being affirmed 
to be a representative of the Opate Tribe ; one of those occupying Sonora, a range 
of country from 28° to 80° N. latitude, and about 33° of longitude W., from Wash- 
ington. It appears, however, that whatever be the native place of this singular 
female, she is no proper representative of ber tribe, but presents, in the most re- 
markable characteristica, an abnormal condition, peculiar to this individual 
instance. A singular growth of hair on her face along with a remarkable formation 
of her gums, giving to her face somewhat of the prognathous approximation to a 
mussle, have led some to the conclusion that she was not purely of human origin ; 


while others have equally hastily shown an inclination to look on her as a type of 
the transitional stage by which theorists have been disposed to assume the develop- 
ment of the ape into man. In the month of September last, the members of the 
Natural History Society of Boston took advantage of her visit to that city, to 
have her present at one of their meetings, for the purpose of examination, and 
Dr. Koeeland read a communication in reference to her, from which we extract 
the following notice :— 


This girl, who is 22 years of age, four feet six inches in height, and of the 
weight of 112 lbs., is probably a member of some Indian tribe, inhabiting the 
Sierra Madre Mountains. These mountains run, for the most part, parallel to the 
Gulf of California, through the Mexican States of Sonora and Cinaloa; their dis- 
tance from the sea varies from 200 to 60 miles, and in the neighborhood of Mazat- 
lan, they come still nearer to the coast. This girl has been called an Opate Indian. 
The Opate Indians are described by Mr. Burtlett, in his Personal Narrative, as 
a quiet agricultural people, living in thickly populated villages, noted for their 
bravery against the Apache tribe, and altogether superior to their neighbors, the 
Yaquis. But, on the other hand, she is said to have been obtained from the Sierra 
Madre Mountains in Cinaloa, in the neighborhood of Copala, which town is just on 
the edge of the mountains, about midway between Mazatlan and Durango. The 
girl, without doubt, belongs to some one of the Indian tribes between the Sierra 
Madre Mountains and the Gulf of California, in the Mexican provinces of Sonora 
and Cinaloa. 

It is affirmed that her tribe live in caves, in & naked state, on an equality 
with brutes, and partake of their food. That woald degrade her to a level with 
the Digger Indians of California, but these, though very degraded, are yet far 
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above the brutes. The locaiity of the Digger Indians is several degrees further 
North than the Sierra Madre range. This resemblance to the brute is mentioned, 
as the popular belief seems to be, in her case as in the Aztec children, that she is 
8 specimen of a race, half human and half brate. 

The girl is modest, playful in her disposition, pleased with playthings like 
a child, and, at times, rather bard to manage, from her obstinate und impulsive 
character. She ts intelligent, understands perfectly everything said to her, can 
converse in English, and also in Spanish; she has a goo! ear for music, and can 
sing tolerably well; she can also sew remarkably well, and is very fond of ornament 
and dress. Her appearanee is far less disgusting than representations of her have 
shown her to be, although the enormous growth of hair on the face, and the promi- 
nence of the lips, from diseased gums, give her a brutish appesrance. Her hair is 
long, very thick, black and straight, like that of the American Indian ; hair, of the 
same color and character as that on the top of her head, grows on the forehead, 
quite to the eyebrows, varying from one half to an inch in length, having been par- 
tially cut off in the middle of the forehead; the eyebrows are very thick and 
shaggy, and the lashes remarkably long; the bair also grows along the sides and 
ale of the nose, upper lip, cheeks, and about the ears, which are large, and with 
very large lobes; the chin is also well supplied with a black, fine beard, two or 
three inches long; the arms are bairy for a woman, though not for a man; on 
other parts of the body, there can be said to be no unusual growth of hair; there 
is great mammary development. 

I have measured her head carefully, and it does not differ much from the aver- 
age of these races, as given by Dr. Morton :— 

Long. Par Front. Inter- Occip. Horizonta! 
diam. diam. diam. Mastoid. Front. | Periphery. 
| | Arch. Arch, 
Ordinary. 6.7 in. 6. 
Opate. 63 5.5 13.6 18. 20, 

She has, therefore, a well-proportioned, though small brain. Her head varies 
somewhat from that of an American Indian, There is no characteristic prominence 
of the vertex, no flatness of the occiput or forehead, no want of symmetry in the 
two sides; the shape of the cheeks and the complexion are hardly Indian. The 
space between the orbits is large, and the eyes are very black and piercing ; there 
is no obliquity to be noticed, as in the Mongol. The nose is flat, quite unlike the 
aquiline nose of the Indian, and yet not like that of the Negro. The mouth is 
very large, and the lips prominent, and rather thick; the gums are in a curious 
condition, being swelled all around, #0 as to rise above and conceal the teeth ; they 
are not sensitive, and are so hard as to allow her to crack bard nuts with them. 
The growth in the upperjaw is chiefly a hypertrophy of the bone, and in the lower 
jaw, principally a disease of the gums resembling “ vegetations.” The molars, 
bicuspids, and canines are normal, though the latter are imbedded in the abnormal 
gum, while the back teeth are behind it. She has a decided chin, which would 
indicate her humanity, if nothing else did. She has a well formed arm, and a smal! 
aymmetrical hand; she has also small feet. She ie a perfect woman in every 
respect, performing all the functions of woman regularly and naturally. 

She is evidently human, and nothing but human. She is quite unlike the 
mixed African—Is she an Anterican Indian? It may be here remarked, that her 
complexion, soft skin, hair, and shape of the head, face and nose, remind one more 


4.9 14.6 13.1 | 20. 
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of an Asiatic than an American type. Her disposition too is mild and playful, her 
manners gentle and communicative, differing from the sullen, taciturn, and forbid- 
ding ways of the Indian, Jt is well known, that some authorities maintain that the 
California Indians are of Asiatic origin,—Malaya, who have been thrown in some 
way on the American shore, from the Pacific Islands. The notion also prevails 
among many of the tribes bordering on the Gulf of California, (among the Ceris, for 
instance, ) that they are of Asiatic origin. The girl seems either of Asiatic origin, 
er of Asiatic and American Indian mixed. She is no specimen of a degenerate 
race, but an exceptional i , such as occurs, not unfrequently, in all races. 
Hairy women have lived before ben, without any suspicion of brute paternity. The 
conformation of her mouth, in eo far as it is abnormal, is more likely the result of 
disease, than a character of a tribe. 





CHEMISTRY. 
Ozone.—Dr Andrews has made a series of experiments on Ozone as derived from 
various sources. He finds that from whatever source it is obtained, its properties are 
always the same, contrary to the statements of some chemists. He fully confirms 


the idea that ozone is not a compound body, but oxygen in an altered or allotropic 
condition. 


Protoxides of Iron, Manganese and Tin.—These oxides which are difficult to 
obtain by the ordinary processes, can be readily formed, according to Liebig, by 
heating the protoxalates of the metals, after they bave been dried at about 250° F. 
The protoxide of iron is not quite free from metallic iron, the oxide of manganese is 


green, and burns when touched with a red hot body, the oxide of tin behaves in a 
similar manner, and the formation of these two compounds may be used as a good class 
experiment. Liebig confirms Rammelsberg's formula for the artificial protoxalate 
ef iron, differing from the native salt (Humboldtite) by half an equivalent of water. 

Todo-nitrate of Silver—Dr. Schnauss has examined the salt composed of iodide 
and nitrate of silver, first observed by Preuss. It is obtained by boiling the iodide 
with a strong solution of the nitrate, and crystallizes in acicular crystals. It blackens 
very rapidly when exposed to day-light, much more so than its constituents, and 
this probably accounts for the sensitiveness imparted to iodide films by the presence 
of free nitrate, a fact well known to photographers. Schnauss gives the formula 
Ag 0. N 0* + Ag I, but Weltzien, who has examined what seems to be the 
game salt, gives the formula 2 Ag 0. N 0° + Ag I. 

Salts of Cadmium.—Von Hauer has published two papers on various double 
chlorides of cadmium, (see page 13 of this number), and throws out the suggestion 
that a subchloride may exist corresponding to Marchand’s suboxide. Greville Wil- 
fiams has obtained analogous combinations of chloride of cadmium (and of bismuth 
and uranium) with organic alkaloids, 

Double Cyanides.—By acting on the ferri-cyanide of potassium, with ammonia 
or soda and grape sugar, Reindel has obtained curious salts of the formula 
K* N H+, Cy* + 2 Fe Cy and K® Na, Cy* + 2 Fe Cy, 

Orygenation.—Kuhimann has shown that certain essential oils possess the power 
not only of absorbing oxygen from the atmosphere, but also of communicating it to 
bodies susceptible of oxidation, and he shews how this fact may become. of import- 
ance as affecting the colours used in painting, which may be changed by this as 
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well as by other causes. He compares the action of oil of turpentine in these cases 
to that of the bivod in respiration. 

Hydrated Silica —Liebig has tound that the solubility of silica depends essentially 
upon the circumstance whether or not a sufficient quantity of water for its solution 
is present at the moment of its separation. Ii a solution of a soluble silicate, the 
strength of whieh per cubic centimetre is known, be gradually dilated with measured 
quantities of water, a point may be arrived at when, on the addition of acid, the 
fluid remains perfectly clear, and no silica is separated. In this way water can 
dissolve as much as ove five-hundredth of silica, 

Ammonia avd its salts materially diminish the solubility of silica. 

Action of Carbonates.—Rose has carefully examined the circumstances under 
which insoluble or nearly insoluble salts, such as the sulphates of baryta, strontia, 
8nd lime, &c., are decomposed by alkaline carbonates. When the soluble salt 
formed is capable of decomposing the insoluble salt produced, the decomposition 
is hindered, and can only be effected by constant removal of the soluble salt, or 
employment of an excess of the decomposing salt. 


When no such decou l t 


ing action of the resulting seluble salt upon the insoluble 
one takes place, the decomposition goes on in accordance with the ordinary laws of 
affinity. An alkalic carbonate decomposes sulphate of baryta, and an alkalic sulphate 
decomposes carbovate of baryta, hence very imperfect decomposition can be pro- 


duced from equivalent weights of these salts. An alkalic carbonate can decompose 





sulphate of strontia, but an alkalic sulphate has no effect upon carbonate of strontia, 
hence in this case a nearly complete decomposition is effected. The same is the 
case with the eu!phates of lime and lead, and is doubtless connected with the partial 
solubility of these sulphates, for if the smallest quantity were to be formed and dis- 
solved in the fluid, it would be immediately decomposed by the action of the 
alkalic cartonate. 

Cement —M. Sorel announces the formation of a very hard and durable cement 
by the action of chloride on oxide of zine. The analogous chlorides may be substi- 
tuted for that of zinc. The cement may be poured into moulds like plaster, becomes 
as hard as marble, is not affected by cold, nroisture, or even by boiling water, and 
is but slowly acted on by strong acids. It has been long used as a cement for 
stopping teeth. It can also be employed as a very hard and durable paint. 


Strength of Bases. —Rose has found that there is no more certain means of 
ascertaining the strength or weakness of the basic properties of the different metallic 
oxides than treating them with solutions of inodorous ammoniacal salts, especially of 
chloride of ammonium, All metallic bases of the composition 2 R + O and R + 0 
decompose the ammonia salt, while those of the formula 2 R + 3 0, and others 
containing «til! more oxygen are anable to effect the decomposition even after long 
boiling. The only exception is in the case of glucina, but many chemists have been 
inclined to rank this among the oxides of the formula R + O, and very recently 
Debray has concluded that glocina must be regarded as an earth which has no 
analogue, standing midway between the bases R + O and 2 R + 3 0. 


In a later paper Rose inclines to the formula 2 G4 38 O for glucina. He finds that 
glucina exposed to the heat of a porcelain furnace forms a dense caked mass, of 
specific gravity 3-021 and exhibiting under the microscope regular prismatic crystals 
like the native alumina or corundum. Alumina, when heated in the same manner, 
acquires a density of 3:99 or 4:0, and if from these numbers the atomic volumes be 
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TO. THE READER. 


“So numerous a body as the Canadian Institute now is, ought to 
include a much greater number of working members ; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays. They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 
proceedings. 


“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal 
observation, must be readily producible by many members who have 
hitherto borne no active part in the Society's proceedings, but whose 
contributions would most effectually promote the objects which it is 
designed to accomplisb.” 


Ertract from the Annual Report of 1856 
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THE PRESIDENT'S ADDRESS. 


BY GEORGE WILLIAM ALLAN, PRESIDENT. 


Read before the Canadian Institute, 19th January, 1856 


In fulfilling the duty which devolves upon me as President, of 
addressing you upon the present condition and future prospects of 
the Institute, I have reason to congratulate both myself and my 
brother members, that the prosperous state of the Society is such as 
to render a review of its past history and proceedings, and a compa- 
rison between the first struggling vears of its existence, and its pre- 
sent efficient organization, not only an agreeable task, but one ful] 
of hope and encouragement for the future. 

Established at first under circumstances of great difficulty and 
discouragement, the Institute has, through the zealous efforts of its 
friends and supporters, been gradually increasing in efficiency and 
usefulness, until it has at length attained a standing, and attracted 
to itself a degree of sympathy and support, which warrant us in 
entertaining the most favorable anticipations as to its future pro- 
gress. 

If, then, I venture to occupy your time for a few moments, to 
advert to some of the circumstances connected with its early career : 
it is with the hope that past success may excite to increased exertion, 
and that a review of what has been already accomplished, may induce 
us to take the greater heed, that the vantage ground the Institute 
has gained may never be lost through supineness or indifference on 
the part of its members. 


9s THE PRESIDENTS ADDREsS. 


Of the difficulties and discouragements with which the first pro- 
moters of the Society had to contend, some idea may be formed from 
a sketch given in one of the early numbers of the Journal, of 
the history of the Association, in which the writer, after alluding 
to the various disheartening circumstances attending their first ef- 
forts, goes on to describe the attendance at the monthly meetings, 
as having at last “dwindled down to fio,” and “the prospects of 


the voung Institute as being gloomy in the extreme.” 


How these prospects have brightened since that period of despon- 
dency, is, perhaps, best attested by the numerous assemblage we 
now see drawn together here at every weekly meeting, and amongst 
them I trust are stil! to be found the never-to-be-forgotten Two, 
whose names ought certainly to be had in honor by all who wish well 
to our Society. 

The year 1551 may properly be looked upon as the period from 
which the Canadian Institute, as at present constituted, dates the 
commencement of its existence. 

It was in that year that the first steps were taken to divest the 
Society of the strictly professional character it had assumed on its 
first establishment, and which, by giving a wider scope to its opera- 
tions, and inviting the co-operation of all interested in scientific and 
literary pursuits, secured an amount of support and sympathy it 


could never otherwise have obtained. 


In May, of the same year, the first Conversazione was held, and in 
the following November the Royal .Charter of Incorporation was 
granted: and by it the gentleman whose scientific labors, more espe- 
cially upon a very recent occasion, have contributed to make Canada 
most widely and favorably known—W. E. Logan, Esq.—was appointed 
first President of the incorporated body. But the Society, although 
thus regularly organized, was still, as it were, without a mouth-piece. 
It possessed no accredited organ to record its proceedings, or serve as 
the medium of publication for those papers which were read before 
the Society from time to time. In August, 1852, that want was 
supplied by the issue of the first number of the Canadian Journal, 
a publication which, it may be safely averred, has assisted most mate- 
rially to keep alive an interest in the Society’s proceedings, contri- 
buted to make it widely and favorably known throughout the Pro- 
vince, and attracted the support of many living at a distance, who, 
but for it, would in all probability never have become members of 
the Institute. 


Indeed from the period of the re-establishment of the Journal may 
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be dated the rapid progress in the numbers of the Society, which 
have since that year increased from 112 to 420. 

The Journal established, the number of its members steadily in- 
creasing, and the weekly meetings during the session fully attended: 
the Society has continued to progress without any very marked or 
interesting occurrence until the past year, during which two events 
have taken place, both of much importance, and both likely to exer- 
cise considerable influence upon the future prospects of the Institute. 
I allude to the completion of the union with the Toronto Athenwum, 
and the commencement of the new building destined to become the 
future permanent home of the amalgamated body. The union with 
the Athenwum cannot fail to be productive of the most beneficial re- 
sults, by securing the combined support of so many persons interested 
in the pursuits of literature and science, instead of that support be- 
ing divided, as heretofore, between two bodies, both having kindred 
objects in view. 

Nor need we fear that by this arrangement we have narrowed the 
field of usefulness, or circumscribed the bounds within which all may 
find full employment who are able and willing to make their talents 
or acquirements subservient to the advancement of know!edge in any 
of its departments. 

The Institute has been well described as “an attempt to unite 
under one roof, and in one organization, a full representation of the 
active mind of the community.’’ And there is surely ample scope 
afforded by the wide range of subjects embraced within the sphere 
of the Society's objects, for “the active mind” to find full employ- 
ment. Whether its “representation” be “full” and complete, 
must ever depend upon the readiness of each individual member to 
communicate the results of his observations or researches, in that 
department of literature or science which he may have made the ob- 
ject of his more special study or pursuit. 

But through our union with the Athenwum we have also gained a 
most valuable addition to our library and museum, and if the condi- 
tion attached to this acquisition be faithfully carried out, the benefi- 
cial effects of the arrangement upon the future welfare and prospe- 
rity of the Institute can hardly be overrated. 

It is stated in the report which was laid before you the other even- 
ing, “that 850 volumes, including the transactions of the leading 
scientific and literary societies of Great Britain, as well as other 
works of a strictly literary and scientific character,” have been added 
to our library. By the terms of our amalgamation, the joint library 
is to be thrown open to the public, under certain restrictions; and if 





100 THE PRESIDENT'S ADDRESS. 


in addition to this, our museum, when properly arranged, and so far 
increased as to render it one of general interest, is also thrown open, 
we shall have effected an arrangement which will make the Institute 
essentially a Provincial Institution, and establish for it the strongest 
possible claims for the sympathy and support of every Canadian. 


I may be thought, perhaps, by some, rather to overrate the im- 
portance of this matter, but we should recollect that Upper Canada 
at all events does not boast of a single pwhlic library, m the strict 
sense of the term, or of any thing that can be called a Provincial 
Museum. Troe it is that the universities of University and Trinity 
Colleges possess valuable libraries ; and University College being a 
provincial stitution, and having ample funds at its command, its 
library and museum wil) no doubt continue to receive important ad- 
ditions every year, which must ultimately render them very complete 
and valuable collections. 

But, although these institutions are most liberal in affording every 
facility to strangers who may be desirous of visiting either their libra- 
ries or their museums, the practical bencfits to be derived from either 
the one or the other must necessarily be almost entirely confined to 
those more immediately connected with the Universities themselves. 


Under these circumstances, therefore, it cannot but be a matter 


of rejoicing, to all who are interested in the intellectual progress of 


the people of this country, that a most favorable opportunity is now 
afforded to us of supplying a great public want, and more especially 
have we, as Members of the Institute, reason to congratulate our- 
selves that this is likely to be effected through the mstrumentality 
of this Society. 

That the Institute, from its very nature and constitution, uni- 
ting as it does all parties in its pale, is peculiarly fitted for being 
the medium for carrying out this undertaking, cannot, | think, admit 
of question. For it is undoubtedly one of the unfortunate results 
consequent upon the divided state of public opinion on educational 
questions in this country, that our efforts in the cause of knowledge 
have in many cases been rendered less effective by the different views 
entertained as to the best mode of imparting it; and the means and 


energies of those most anxious for its advancement, which, if united, 
would produce the most splendid results, are by their division weak- 
ened and impaired. 

Much as this is to be lamented, it was perhaps mmpossible that it 
could have been otherwise, and I only allude to this subject now, for 
the purpose of bringing more forcibly before you the immense advan- 
tages which the Institute possesses in presenting, as it does, a com- 
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mon ground on which all can meet, and the golden opportunity now 


presented, if we would but avail ourselves of it, of enlisting all 
classes and parties in the support of one great institution, in contri- 
buting to whose library and museum, all may feel that they are not 
assisting to build up a collection belonging to any one section or 
party in the community, but that in adding to the contents of the 
one, and aiding to make the other the depository of all that is inte- 
resting in the natural history, mineral productions, and historical 
antiquities of the country, they are assisting to form a collection 
which will ever be regarded with feelings of common interest and 
pride by every Canadian. 


But these bright anticipations could hardly be realized, unless the 
want which we have long felt, of a convenient and permanent home, 
of such a character as would meet the necessary requirements of the 
society, was also about to be provided for, and we have therefore 
scarcely less reason to congratulate ourselves upon another event 
which has occurred during the past year, viz. the commencement 
of our new building, which I trust the liberality of the members 
will enable the Council to push forward to completion, with as little 
delay as possible. We have only to look round upon the limited 
space afforded by our present rooms, to feel convinced that, with such 
an increase as may reasonably be looked for in the number of our 
members, and in the extent of our collections both of books and 
specimens, the means of accommodation here would soon be found 
wholly inadequate, and I do regard it as a fortunate circumstance for 
the Institute, that the proposed arrangements with respect to the 
Library, to which I have before alluded, will undoubtedly give us a 
strong claim upon the public for pecuniary aid towards the erection 
of a building, in which they will in many respects have a common 


interest with ourselves. 


The time which we have chosen for this undertaking is, in many 
respects, a most favorable one. The Government, whose liberality 
we bave upon many occasiuns already experienced, is now established 
here. Its removal hither has brought amongst us many gentlemen 
who take a lively interest in those pursuits, for the furtherance and 
management of which this Institute was founded ; and we may rea- 
sonably hope that our hands will be strengthened by the active sym- 
pathy and support of many whom distance before precluded from 
taking an active part in the proceedings of our Society. Indeed, 
that we are already gainers by the change is evinced by the fact, that 
we have this year the pleasure of numbering amongst our vice-presi- 
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dents one whose name has long been familiar to us as an active and 
efficient officer of one of the learned societies of the Sister Province. 





The meeting of the Legislature will also bring together many 
who have taken a warm interest in the advancement of this Asso- . 
ciation, and who have given the most substantial proofs of that 
interest, in the aid and support which they have uniformly extended 
to us, whenever the question of pecuniary assistance to the Institute 
has been brought before them in their places in parliament 

All these are considerations, which supply the strongest possible 
motives to renewed exertion on our part, and we should endeavor to 
shew that the countenance and support which have been extended 
to us, have not been bestowed in vain, or without producing cor- 
responding fruit. 

And this naturally leads me to the consideration of another sub- 
ject, which from its importance deserves to be specially alluded to 
on an occasion like the present. I mean the number and character 
of the papers which have been read before the Institute during the 
past session, as this must, after all, afford the surest index of the vi- 
tality and energy of the Society itself. 

A glance at the hist contained in the report will satisfy us, I think, ' 
that both in point of numbers and interest they will bear a favorable ° 
comparison with those of former years, and what is also very desira- 
ble, a large proportion were upon subjects connected with the natu- 
ral history, and the history of the aboriginal races of this country, and 
the public works of the Province. But there is nevertheless, | fear 


cnn 


ground for the complaint made in the report, of “apparent supineness’ 
on the part of the members, as shewn in the fact that the labor has 


ete 


been borne by comparatively few, and that to the members of the 
Council is due the credit of having furnished by far the largest pro- 
portion of the papers of the session. 

The members of the Institute should never forget that in the 
words of one of our first Presidents—“ it is not organization which 
makes the difference between things animate and inanimate, but life. 

Stone walls do not a prison make—nor do apartments and para- 

phernalia make the learned society, but learning. It is not enough 

for us to have combined ourselves to effect certain useful objects, if 

having done so we, individually, leave those objects to take care of > 
themselves.” 

Composed, as an association of this kind must always be, of very 
many whose occupations do not admit of their devoting any consid- 
erable portion of their time to the pursuits of literature or science, 
and who have joined the Society more for the sake of acquiring 
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information and instruction, than with any expectation of being 
able to contribute to the general stock of knowledge themselves : 
we should, nevertheless, remember that it is not only to those 
amongst us whose scientific attainments and extensive learning pre- 
eminently fit them for the task of sustaining the character of the 
Society, and carrying out its objects, that we look for assistance 
and support. There are many subjects of enquiry and observation 
which come within the reach of every intellig-at person. Subjects 
connected with the peculiarities of our climate and soil, and the geo- 
logy and natural history of the country, upon all of which much 
valuable information might be collected at the cost of a comparatively 
small expenditure of time and trouble on the part of individual ob- 
servers, while many important facts might be thus elicited which 
might form the basis for future enquiry and research, on the part of 
those whose talents and acquirements more peculiarly fit them for 
the task. 


Upon the individual exertions then of the members of the Insti- 
tute, and their hearty co-operation in the furtherance of its objects, 
must we depend for that degree of life and vigor in this Association 
which alone can enable it to take rank worthily among the scientific 


societies of the world. 


The inducements to the prosecution of scientifie enquiries are as 
great here as in any other part of the world—indeed it may be said 
that there are peculiar reasons why those who desire to promote the 
best interests of our country, should exert themselves in the prose- 


cution of such studies. 


Canada has lately made herself most favorably known through her 
products and manufactures, at the great exhibitions of 1851 and 
1855. 

Now, I think it will be readily admitted that the results of these 
exhibitions have clearly proved that, in the present advanced state of 
civilization, “a competition in industry must be a competition of intel- 
lect,’ and that the material greatness and prosperity of individual 
countries must largely depend upon their advancement in science. 


Possessing, as we undoubtedly do, many advantages over other 
countries, in the fertility of our soil, and the extent and excellence 
of our mineral productions, still, if we neglect or overlook the cul- 
tivation and promotion of those scientific enquiries which tend to the 
effective application of inereased power, be it in agriculture or man- 
ufactures, both with regard to the economy of labor and of time— 
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the increasing wants of civilization, and the effects of competition, 


will undoubtedly leave us far behind in the race of progress. 

We should do well ever to bear in mind the words of one well 
qualified to speak on such a subject :—“ The progress of science and 
industry in countries which have reached a certain stage of civiliza- 
tion, ought actually to be synonymous expressions ; and hence it 
follows, that it is essentially the policy of a nation to promote the 
one which forms the springs for the action of the other.”’ 

If, then, we desire to see our country attain that position, which 
its boundless natural advantages, if properly turned to account, en- 
title it to assume, let us use our best exertions that this Institute 
may become the channel for the diffusion of the fullest information 
as to our peculiarities of soil and climate, our agricultural and min- 
eral productions, and our means of internal communication and im- 
provement; and, while uniting together in a common bond all who 
possess a taste for literature or science, may more especially prove 
the means of fostering those studies and enquiries which are not 
only of vital importance in enlarging and strengthening the mental 
powers of those who engage in them, but must also have a directly 
practical effect upon the progress and advancement of the country to 
which we belong. 

And now, gentlemen, allow me, conclusion, to thank you for 
the honor you have conferred upon me, in electing me as your Pre- 
sident. The only drawback to the pleasure and gratification which I 
feel in having been honored by your choice on this occasion, is the 
consciousness of my want of ability, xs compared with those who 
have preceded me in the oceupetion of this chair, worthily to fill so 
honorable a post, and I can only suppose that a deep interest in the 
welfare of the Society, and an earnest desire (which I trust I have 
always exhibited) to further its objects and promote its advancement, 
have been kindly accepted by you in lieu of many higher qualifications 


which I feel to be wanting in me for this important office. 


I have reason to congratulate the Institute that its Vice Presidents 
and the members of the Council are gentlemen whose talents and 
acquirements well qualify them for sustaining the reputation of the 
Society, and I trust that under their able direction the Institute 
may continue to make as rapid progress as it has hitherto done, and 
attracting to itself the undivided support of the learning and science 
of the Province, may continue to attest that the intellectual progress 
of Canada is ever keeping pace with her rapid advancement in mate- 
rial prosperity. 
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AN EXAMINATION OF PROFESSOR FERRIER'S 
THEORY OF KNOWLNG AND BEING. 
BY THE REV. GEORGE PAXTON YOUNG, A. M. 


PROFESSOR OF LOGIC AND METAPHYSICS, KNOX'Ss COLLEGE, TORONTO, 
Read before the Canadian Institute, January 26th, 1856. 


In the Institutes of Methaphysic, or Theory of Knowing and Being, 
by Professor Ferrier of St. Andrews, we have an investigation of the 
question: What exists? And the conclusion which the author comes 
to, is, that “Absolute Existence is the synthesis of subject and ob- 
ject.” In other words, to constitute Absolute (that is, real and in- 
dependent) Being, two factors are requisite: a conscious subject, 
and an object apprehended by it. 

The doctrine that Mind is an invariable factor of Being, is, I need 
not say, altogether opposed to the common view, which attributes to 
Matter an absolute existence apart from mind. While it is.obvious, 
for example, that the hues of a rainbow do not absolutely exist, but 
exist only as perceived ; the raindrop which produces the phenomenon 
by its refraction of the sun’s light, is regarded, not only by the 
vulgar, but by the majority of philosophers, as a thing of which 
existence can be affirmed, without taking into view any other thing 
whatsoever ; a thing which exists as well when no mind is employed 
about it, as when it is the object of intelligent apprehension, and 
whose existence would not be a contradiction, even on the supposition 
of all intelligent minds being annihilated. But to this Professor 
Ferrier gives a direct denial. Nosuch thing, he holds, as matter 
any where exists, or can exist, save in synthesis with a mind 
apprehending it. Matter is merely a contingent factor of existence j 
per se it is a contradiction. Our author's theory, however, is no less 
opposed to the idea that Mind has an absolute existence. Even 
those who hold the view against which Locke argues so strenuously, 
that the mind always thinks, are for the most part ready to allow 
that the case might hav. peen otherwise, and that the supposition of 
there being no object present to the mind—no thing or thought 
apprehended by it—does not involve a contradiction. But this is 
not the opinion of Professor Ferrier. Mind per se, like matter per 
se, he relentlessly brands as nonsense. Mind according to him, is 
merely one of the factors necessary to existence: per se it is a 
contradiction. Existence is constituted by the union of mind (the 
Ego), a factor which must be invariably present, with objects, which 
may contingently be either matter (the Non-ego) or states of the Ego 
—either things (elements contradistinguished from the mind), or 
thoughts (modifications ofthe mind.) Let it be particularly observed 
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that the doctrine of the Institutes is not that the existing thing 
called matter is incapable of existing, « xcept as apprehended by the 
existing thing called mind, and that the existing thing called mind 
is incapable of « Xisting, except as apprehe nding an existing object. 


Matter is not viewed as one existing thing, and mind as another 
existing thing at all. Mind and its object are considered to be two 
factors, each of which is indispensable to existence ; and tl 


ul 


only 
things which really and independe ntly exist are Minds-in-union-with- 
Somewhat. 

It is apparent that this doctrine cannot be established « mpirically ; 
for even should all the things whose existence is discovered to us by 
experience be Minds-in-union-with-Somewhat, it would not follow 
that these are the only existences possible Professor Ferrier 
accordingly disdains the aid of empiricism. Throughout the Institutes 
he makes not a single appeal, for the purpose of proving the main 
doctrine of the work, to contingent facts; but starting from what is 
regarded as a position of necessary truth, he essays to work out his 
system by a chain of strictly demonstrative reasoning 

His conclusions with respect to Being are based upon a per uliar 
theory of Knowing. His Ontology has an Epistemology for its 
forerunner; and, as the doctrine of the former is, that what exists 
is the synthesis of subject and objes t; so that of the latter, in which 
the Way is pave d for the Ontol gy; 18, that what is known is the 
synthesis of subject and object. It will of course be understood, 
after what is stated in the preceding paragraph, that the Epis- 
temology of the Institutes is a theory, not of the contingent structure 
of our cognitions, but of the necessary structure of all cognitions. 
A subject (self) cannot be known per se by any intelligence ; neither 
can objects (things or thoughts) be known per se by any intelligence. 
The object (prope rly 80 called) whic h any inte llige nee apprehe nds, 
is constituted by the union of two factors, the object (popularly so 


called), and the apprehending mind The result of the whole inves- 


tigation may be summed up in a quasi-algebraical formula, which we 
may call, in Professor Ferrier’s own phraseology, “the equation of the 
“known and the existent.’ Let * be what is known; and e¢, what 
exists ; then 4-—-e—self-cum-alio 

As a condition of the possibility of demonstrating that what any 
intelligence knows is a synthesis of subject and object, we must at 
the very outset have a definition of knowledge ; for, from the nature 
of the case, no necessary conclusions can be established regarding 


that of which a definition has not been laid down. Should any one 
} 


ive 18 


gay that we are unable to render an account of what knowles 


; 
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then (I answer) the attempt of the Institutes must be abandoned as 


hopeless ; just as it would have been hopeless for Euclid to attempt to 
make out a single necessary proposition respecting the circle, if he 
had not first fixed what a circle is. One would stare who should be 
asked to demonstrate that the object of X Y Z must always be self- 
cum-alio: but it would not be more unreasonable to demand this of 
him, than to ask him to prove that the object of knowledge must be 
self-cum-alio, the nature of knowledge being undetermined. 
Professor Ferrier was thoroughly aware of this. He saw that a 
solution of the question: What is knowledge? is the prime condi- 
tion of a system of necessary propositions respecting knowledge, and 
indeed must contain in itself the whole concentrated essence of an 
Epistemology. Has he then answered the question? He thinks 
that he has. But his answer is in reality none. It is not a definition 
of the matter needing to be defined, but a statement regarding a 
different point altogether. Let us consider what is implied in a 
definition of knowledge. This is brought out with great clearness in 
the Thewtetus, a dialogue of Plato, which our author quotes and com- 
ments upon very felicitously. The interlocutors are Socrates, and a 
young man called Thewtetus. Socrates puts the question: “ What 
“does science (knowledge) appear to you to be’? Thewtetus 
answers, “ lt appears to me that sciences are such things as one may 
“learn from Theodorus: geometry, and the others which you just 
‘now enumerated.”” To which Socrates with exquisite raillery re- 
joins, “ Nobly and munificently, answered my friend, when asked for 
one thing, “ you give many :”’ adding, “The question asked was not 
“this: of what things there is science ; for we did not enquire with a 
“ view to enumerate them, but to know what science itself is.” He 
illustrates his meaning by supposing a person to be asked, What is 
clay? The person would answer, not by enumerating the different 
kinds of clay : potters’ clay, ovenbuilders’ clay, brickmakers’ clay, and 
the like, but by stating what is common to all clay—that it is earth 
mixed with water. In like manner, it is no reply to the question, 
What is knowledge, to specify various kinds of knowledge, the know- 
ledge of geometry, the knowledge of music, &c.; but the thing on 
which information is desired, is: What common element belongs to all 
cognition f—“ Come,” said Socrates to his young friend, “ endeavour 
“to designate many sciences (kinds of knowledge) by one notion” 
He therefore who would explain what knowledge is, must, if Plato 
has reasoned well, show us the one notion designative of the many 
varieties of knowledge. Has Professor Ferrier done this? He 
has not. He thinks that he has. In the opening proposition of the 
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Institutes, it is affirmed that, along with whatever any intelligence 
knows, it must have some cognisance of itself. This is made the basis 
of our Author's Epistemology, and it is in this proposition that his 
answer to the question, What is knowledge, isembodied. He fancies 
that by indicating the Ego as an object known in all cognition, he has 
set before us “the common point in which all our cognitions unite 
“and agree.’ “The Ego,” he says, “is this feature, point or element ; 
“it is the common centre which is at all times known, and in which 
“all our cognitions, however diverse they may be in other respects, 
“ are known as uniting and agreeing ; and besides the Ego or one’s self, 
“there is no other identical quality in our cognitions.’’ But is it not 
plain that the Professor is here labouring under a delusion? To say, 
that, along with whatever any intelligence knows, it knows itself, is 
not informing us what knowledge is. Mr, Ferrier may have suc. 
ceeded in pointing out an object which is apprehended in every cog- 
nitive act; but this is not tantamount to pointing out an element 
common to all cognition: it is not designating the many varieties of 
knowledge by one notion: it is saying nothing about knowledge, but 
only something about its object. Our author has lost himself, there- 
fore, at the very outset of his course; and has failed to secure the 
basis indispensable for the structure which he proposes to erect. 


The foree of these strictures will be still more apparent, if, admit- 
ing Professor Ferrier's starting position, that the Ego must know it- 
self in all cognition, and accepting this as an explanation of what 
knowledge is, we proceed to examine the conclusion deduced. He 
argues that because an intelligence must, along with whatever it cog- 
nizes, have some cognizance of itself, the object (properly ®o called) 
-—the perfect object—of cognition, is not self simply, nor the thing 
or thought simply which in ordinary thinking is viewed as the object ; 
but that it is self-cum-alio—-self plus the object (popularly so called) 

that, in short, it is Mind-in-union-with-Somewhat, or the synthesis 
of subject and object. Now is such an inference legitimate’ As- 
euredly not. At least the conclusion cannot be deduced from the 
premises by a purely logical process. For what is there, as far as has 
yet been shewn, to hinder a person who admits that the Ego is known 
in al] cognition, from holding that a knowledge of self may accompany 
a knowledge of whatever things or thoughts the mind apprehends ; 
yet not so as that self, and the thing or thought apprehended along 
with it, form by their synthesis a single object of cognition, but so as 
that self forms one complete object of cognition, and the thing 


or thought apprehended along with it forms another complete 
object of cognition? There is no absurdity, as far as the form of 
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Professor Ferrier’s argument goes, in maintaining that the Egois 
known, and that the Non-ego, or some state of the Ego, is also known, 
the two cognitions taking place simultaneously. Perhaps the one 
position, that the Ego knows itself along with whatever it cognises, 
does imply the other: that what is known is the synthesis of subject 
and object ; but the latter cannot be evolved out of the former by a 
barely logical process ; and the validity of the inference (if it possess 
validity) can be made apparent only by an exposition of what is 
meant by the Ego knowing itself in all cognition ; in other words, by 
a definition of knowledge, not in respect of its object, but in respect 
of its essential nature. Such a definition requires, in fact, to be 
given, before we are entitled to speak of an object known at all. Pro- 
fessor Ferrier appears to have had no qualms of conscience in intro- 
ducing his readers, at the very beginning of his Institutes, to what 
he calls the object of cognition—detining cognition by means of its 
object ; but he ought to have reflected that, until we have determined 
what cognition itself is, we cannot so much as form an idea of what 
the words, object of cognition, signify. 


It will be observed that Professor Ferrier’s Epistemology being a 
theory of the necessary structure of all knowledge, his answer to the 
question : What is knowledge ? must hold good not only for the cog- 
nitions of finite minds, but for the divine knowledge likewise. Now, 
even if all the cognitions of finite minds could be supposed to have 
certain common characteristics, in virtue of which they might be 
designated by one notion, can it be legitimately taken for granted 
that there is anything whatsoever in common between knowledge in 
God, and knowledge in his creatures? From the poverty of lan- 
guage, we are compelled to use the same term knowledge, to describe 
the exercise of intelligenee by God, which we employ to describe the 
exercise of our own intelligence ; but that the knowledge of God has 
anything whatsoever in common with the knowledge of created beings 
—that there are any necessary laws of cognition to which the divine 
knowledge, and ours, and that of all other creatures, are alike subject 
—is certainly not a thing to be lightly assumed. Must not God, 
(Professor Ferrier will ask), know himself in every exercise of his 
infinite intelligence ? And this is the sole respect in which it is con- 
tended that knowledge in God and knowledge in us are governed by 
a common law. (It is difficult to conduct such discussions in a 
becoming manner; and there is nothing which Iam more anxious to 
avoid, than the appearance of employing the name of God as though 
it were an unmeaning symbol. But the point under consideration, 
and others that will arise before the close of the paper, have so vital 
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a connection with the highest moral and religious interests, that it is 
indispensable to speak in terms which, without sufficient cause, might 
be open to the charge of irreverent familiarity). Must not God, then, 
know himself—it will be said—along with all that he knows? Un- 
doubtedly, in some sense ; but the question that must be determined 
before this admission can serve Professor Ferrier’s purpose, is: In 
what sense? If God's knowledge of himself should be altogether 
of a different kind from our knowledge of ourselves—which I believe 
it to be-——and which at all events, Professor Ferrier has not disproved 
—is it designating the divine knowledge and ours by one notion ; is it 
reducing them under the dominion of a common law; is it laying a 
foundation for a series of propositions applicable to both alike : to tell 
us that God knows himself in all the acts of his understanding, and 
that we know ourselves in all the acts of our understanding ? Let it 
be shewn that the word Anow means the same thing in both cases, and 
let its import be pointed out, and then Professor Ferrier will be in a 
position to commence hisargument. He will have got a fixed nail on 
which to hang his chain. 

In the following passage our author replies to the charge of pre- 
sumption which he anticipates that some will bring against him 
for endeavoring to reduce all intelligence, whether divine or human, 
under the dominion of necessary laws. “It may seem to adopt a 
“somewhat presumptuous line of exposition in undertaking to lay 
“down the laws, not only of our thinking and knowing, but of adi 
“ possible thiuking and knowing. This charge is answered simply by 
“the remark that it would be still more presumptuous to exclude 
“any possible thinking, any possible knowing, any possible intel- 
** ligence, from the operation of these laws—for the laws here refer- 
“red to are necessary truths—their opposites involve contradictions 
“and therefore the supposition that any intelligence can be exempt, 
‘from them is simply nonsense.” And with reference to a supposed 
enquiry on the part of a reader, whether it might not have been suf- 
ficient to lay down the alleged necessary laws of cognition as ab- 
solutely authoritative over human intelligence only, he goes on to say; 
“ Good reader, this is not sufficient. It is absolutely indispensable, 
“ (this must be confessed in the plainest terms)—it is absolutely in- 
« dispensable for the salvation of our argument, from beginning to 
“ end, that these necessary laws should be fixed as authoritative, not 
“over human reason only, but as binding on all possible intelligence. 
“ It is not possible, therefore, for the system to adopt any such sug- 


“gestion as that thrown out. And if the reader had any further 
“ misgivings as to the propriety of our course, we would recommend 
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‘him to consider whether Ae does not hold that all reason is bound 
“by the law of contradiction as expounded in sec. 28. Of course, if 


‘we may assign to intelligence universally any one necessary condi- 
“tion of thought and knowledge, the whole question is at an end, 
“antl must be held to be decided in favor of the views of this sys- 
‘tem.’’ As this is the only passage in the Institutes where any 
thing having the semblance of argument is advanced in support of 
the principle that all intelligence is g werned by certain necessary 
laws, it merits special examination. In the first place when Pro- 
fessor Ferrier aflirms that it would be wrong to exclude any possible 
thinking from the operation of the laws in question, because they are 
necessary laws, this remark has plainly no force as an argument ; for 
the very point in dispute is whether there are any such necessary laws, 
Again, it is said that the opposites of these laws involve contradic- 
tions. But how so? In what way is it a contradiction to hold that 
knowledge in God may be something so entirely different from 
knowledge in us, that they cannot be designated by any single no- 
tion ? Let us consider what Professor Ferrier means by a contra- 
diction. He means that which no intelligence can possibly conceive. 
Matter, for instance, according to him, is a contradiction, it is non- 
sense, it is an absurdity, because per se it is incapable of being con- 
ceived by any intelligence. On what grounds then is it asserted that 
knowledge essentially different from ours—so different as not to ad- 
mit of being brought under any common law with ours—is a thing 
inconceivable by any intelligence? Though it may be inconceivable 
by us, this will not entitle us to pronounce it inconceivable absolute- 
ly. But Professor Ferrier gives an example in which he thinks it 
plain that a necessary and univ rsal law of intelligence is expressed ; 
and he argues that if one such law can be apprehended by us, others 
may be so likewise. The example is the law of contradiction—that 
a thing must be what it is—that Ais A. But what a gross fallacy, 
to cite a logical principle in illustration of a question of Real Being ! 
Granting that by no intelligence can the law of contradiction be 
conceived untrue, what does such a concession amount to? To 
this and nothing more—that where a thing is conceived (in any 
sense of the term), the conception is exactly what it is. But does 
this in the least degree go to prove that there cannot be knowledge 
or conception so radically different from ours, that the two do not 
admit of being designated by any common notion? “ Of course,” 
says Professor Ferrier, “if we assign to intelligence universally any 
one necessary condition of thought and knowledge, the whole ques- 
tion is at an end.” Not so, by any means—if a logical principle is 











112 PROF, FERRIER ON KNOWING AND BEING. 


to be called (as it ought not to be) a necessary condition of thought 
and knowledge. Plato being judge—and our author will not dissent 
from Plato here—what is requisite to bring the question to an end, 
is, that some common characteristic of all cognition should be indi- 
eated But we do not indicate any thing common to all cognition 
when we say that the law of contradiction is binding on reason 
universally. By the law of contradiction, the exercise of the Di- 
vine Intelligence is what it is. By the same law the exercise of the 
intelligence of a creature is what itis. Does this imply that the 
two are distinguished by any common characteristic ? Not at all. 
They may be essentially and in all respects different from each other, 
and yet each be what it is. The question, therefore, is not at an 
end, even though the universality and necessity of the law of con- 
tradiction be admitted. It will be at an end, when the knowledge of 
the Infinite Being, and that of finite beings like ourselves, have been 
designated by one notion ; and that there is any notion designative 
of both alike, remains yet to be evinced. 

As a series of necessary propositions regarding knowledge could 
only be established on condition of a definition of knowledge being 
first given, so before a series of necessary propositions regarding 
existence can be established, it is indispensable that existence be de- 
fined. In some systems of philosophy, the identity of knowledge 
and existence, the equation of the known and the existent, is assumed 
Were such an assumption legitimate no definition of existence 
over and above the definition of knowledge would require to be 
given ; nor would an Ontology be any thing distinct from an Epis- 
temology. The task of the metaphysician would be ended, when he 
had worked out his theory of knowing ; or at least, he would merely 
have to draw the inference, that, since knowledge and existence are 
coincident, real being consists in that (whatever it might be) which 
was proved to be the object of cognition—the object in this case be- 
ing identical with the existence knowing. But Professor Ferrier 
does not allow us to assume that the known and the existent coin- 
cide. He finds fault with his great idol, Plato, for virtually mak- 
ing this assumption. “ Here it was,"’ he says,“ that Plato broke 
down. Instead of proving the coincidence of the known and the 
existent, he assumed it.”’ Now, if it be not legitimate to assume 
that knowledge is identical with existence, and to change our Epis- 
temological conclusions at once into Ontological, then 1 repeat that 
just as a definition of knowledge is the conditio sine qua non of an 
Epistemology, so a separate and distinct definition of existence is the 
conditio sine qua non of an Ontology. Yet, strange to say, Pro- 
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fessor Ferrier has not given this. Of course, he cannot reason upon 
existence without in reality assuming something about it; and when 
we look into his argument, so as to discover the notion of existence 
on which he implicitly proceeds, we find that it is essentially the 
saine with that of Spinoza—* per substantiam intelligo id quod in 
“se est, et per se concipitur; hoe est id, cujus conceptus non indi- 
“get conceptu alterius rei, a quo formari debeat.’"’ Substance or 
absolute existence is that which is conceived by itself (the conclu- 
sions of Spm0za do not at all depend on the clause im se est as dis- 
tinguished from per se con ipttur), or to the conce ption of which the 
conception of nothing else is require d. This is precisely the view 
taken by Professor Ferrier; though, as lL have said, he does not 
present it in the form of a definition, but gives it as a result of 
reasoning. The third proposition of his Ontology is, that “ Abso- 
lute Existence, or Being in itself, is not the contradictory ;’’ that is, 
it admits of being conceived by some intelligence. Without ex- 
amining the demonstration which is given of this proposition, it is 
enough to observe that, as an argument, it cannot but be inconclu- 
sive, no definition of absolute existence having been furnished, ex- 
cept what the proposition itself affords. So long as absolute exist- 
ence has not been defined, we can no more prove that it is not the 
contradictory, than we can prove that the redp/um scadclath of Guli- 
vers philosopher is not the contradx tory. 

The fact is, that even in the way of definition, it is not legitimate 
to describe Absolute Existence or Real Being as that which may be 
conceived per se. It may perhaps be thought that a writer is at 
liberty to define terms as he pleases ; but the definition in question 
—which contains the germ of all Spinoza’s hideous conclusions— 
cannot be allowed ; because if it does not covertly beg the whole 
question in dispute, it is without meaning. When it is said that 
Real Being is that which may be conceived per se, what, 1 ask, is 
it for a thing to be conceived ? The term conception is used either 
as descriptive of our thinking specially, or in some wider sense. If 
it be employed in the former way then, in defining Real Being as 
that which can be conceived by itself, it is denied that any thing ex- 
ists beyond the possible grasp of our apprehension a doctrine 
which cannot be allowed to creep in surreptitiously under the guise 
of a definition. But if the term be taken in the latter sense, then 
the statement that Real Being is not the Contradictory or the Ab- 
solutely Inconceivable, is one to which I can affix no meaning. I 
understand what is meant by a thing being the inconceivable to me, 
but not what is meant by its being the inconceivable absolutely, 
H 
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Professor Ferrier remarks in one place that philosophy stands much 


in want of a clear and developed doctrine of the Contradictory. ’ 


No question but it does—and I humbly think that the Professor's 


own disquisitions afford evidence of this. Not casually or per in- 
curiam, but formally, and as a vital part of his system, he lays down 
the position, that Real Being is not the absolutely inconceivable—as 
if the words did, or could to us convey any idea! Let it be dis- 


tinctly understood that we cannot speak of absolute ini 


ty, without saying we know not what—speaking in an unknown 


tongue, or rather in a tongue which is no tongue at all — becoming 


neetvabili- 


barbarians alike to ourselves and to others. It is ridiculous here to 
adduce such examples as a square circle, or a stick with only one 


end, to illustrate the assertion that it is within our power int lligibly 


to talk of absolute inconceivabilitv in certain cases. Examples of 


this sort are nothing to the purpose. I can conceive a square. I 
ean also conceive a circle. These two conceptions are mutually re- 
pugnant. In this sense, a square circle may be pronounced the ab- 
solutely contradictory ; that is to say, the expression square circle 
brings forward two ideas incapable of agreeing with one another in 
any mind in which the ideas separately can be realised. The same 
may be said, mutatis mutandis, of the stick with only one end, 
which is so mighty a favorite with our author. But who does not 
see, that though an expression significant of two conceptions, each 
of which we are capable of realising, but which are irreconcilable 
with one another, may in a perfectly intelligible sense be called a 
contradiction absolutely, it is not thereby proved to be competent 
for us to speak of an absolutely inconceivable, where no ideas are 
brought before the mind at all ? 

When Being has been identified, whether by definition or by 
supposed proof, with the Non-Contradictory, our author’s task 
would seem to be ended. For, if nothing can be known by any in- 
telligence, except a subject in synthesis with an object ; and if Ab- 
solute Existence is not the Contradictory, and is therefore know- 
able, Absolute Existence must be the synthesis of subject and ob- 
ject which is the ultimate conclusion of the Institutes—their 
grand Q. E. D. The equation not only of the known and the ex- 
istent with each other, but of each of them with a subject united to 
an object, is made out. Professor Ferrier, however, is not satisfied to 
enter port so easily. Betwixt the Epistemology and the Ontology, 


he has introduced a cumbrous series of propositions forming an 
Agnoiology (as it is euphoniously entitled) or Theory of Ignorance, 
which he considers indispensable to a legitimate procedure in the On- 
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tology, and in which he prides himself as though it were a great 


philosophical discovery. The Institutes, he says, “ claim to have 
“announced for the first time the true law of ignorance, and to have 
“deduced from it its consequences. '’ But when scrutinized, the 
theory of ignorance is found to amount to nothing more than an 
expression of the results of the Epistemology as a function of a 
new term arbitrarily, though not inappropriately, introduced. What 
the Agnoiology seeks to determine is, the object of ignorance ; and it 
teaches that the object of ignorance, like that of knowledge, is a 
synthesis of subject and object. In Prop. 1. ignorance is defined to 
be “a privation of something consistent with the nature of intel- 
ligence.” Hence (Prop. II.) “all ignorance is possibly remediable ; 
and (Prop. III.) we can be ignorant only of what can possibly be 
known ; and hence also—if the Epistemology of the Institutes be 
supposed correct—the object of ignorance can be neither the Ego or 
subject per se, nor objects (popularly so called) per se, but only a 
synthesis of subject and object. Now it is plain that every thing 
here depends on the definition of ignorance as a “ privation of some- 
thing consistent with the nature of intelligence.’’ The definition 
is a very good one; and the deductions made from it are perfectly 
logical; but where is the wonderful merit of defining a word 
and then expressing the results of the Epistemology in terms of 
that word ? Or what occasion was there for the show and parade 
of demonstration with which this is done by our author? Indeed, 
for any purpose that it serves, the Theory of Ignorance might very 
well have been omitted altogether. The use to which it is put will 
be seen when I mention that the Ontology opens by announcing 
three alternatives of Being. “ Absolute Existence or Being in it- 
self is either first, that which we know; or it is secondly, that 
which we are ignorant of; or it is thirdly, that which we neither 
know nor are ignorant of.” By showing (as he thinks he has done) 
that what we neither know nor are ignorant of is the contradictory, 
and also that Absolute Existence is not the contradictory, Professor 
Ferrier eliminates the third alternative, and concludes that Abso- 
lute Existence is either what we know or what we are ignorant of. 
But (by the Epistemology) that which we know is the synthesis of 
subject and object ; and (by the Agnoiology) that which we are ig- 
norant of is the synthesis of subject and object ; therefore, whether 
Absolute Existence be the one or the other of the two alternatives 
to which it has been reduced, it must be the synthesis of subject and 
object. Now surely it was unnecessary to create an Agnoiology, 


Why might the alter- 
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natives of Being not have been assumed as two, viz; either first, 
that which admits of being known, or secondly, that which is un- 
knowable, in other words, the contradictory ? (The former of these 
alternatives would comprehend the two first of our author). Then, 
when Absolute Existence was proved to be not the contradictory, it 
would at once follow that it must be the synthesis of subject and 
object for (by the Epistemology ) nothing except a synthesis of 
subject and object is capable of being known. 

The whole may be thus summed up. The Theory of knowing 
(that what is known in the synthesis of subject and object) is un- 
proved. The condition on which alone it could be proved, even if 
true, (viz, that knowledge be detined) is not fulfilled. A definition of 
knowledge is no doubt supposed to be involved in the proposition, 
that along with whatever any intelligence knows, it must know 
itself. But, on the one hand this is not a definition of knowledge, 
but a statement regarding what is known ; and on the other hand it 
is impossible to form any idea of what is meant by an object known, 
till an exposition of knowledge itself has been rendered. There is 
no reason to think that a definition of knowledge, in the most un- 
restricted sense, admits of being given. Even were it possible to 
designate all the cognitions of finite minds by one notion, the as- 
sumption that the knowledge of the uncreated infinite God has any 
thing in common with that of his creatures, would be unwarrant- 
able. The fundamental error of the Epistemology, that there are 
necessary laws by which all intelligence is governed, extends itself 
to the Ontology, where it is aflirmed that what exists is not the con- 
tradictory. This, though presented, not as a definition, but as the 
result of reasoning, is in reality our author's definition of existence. 
That he does not demonstrate it, is evident from the consideration 
that no definition of existence, besides what the proposition itself 
affords, is furnished asthe starting point of a demonstration. Abso- 
lute Existence, then, is defined as the Non-Contradictory. In other 
words it is what can be conceived per se. But unless some common 
characteristics of all thinking, whether divine or human, can be 
specified, the word conception must either be taken otherwise than 
as descriptive of our thinking specially—in which case we can at- 
tach no idea to it, and the definition of existence is meaningless; or 
it must be used of our thinking specially—in which case the definition 
(implying as it does, that nothing exists except what we are con- 
tingently capable of conceiving) is a palpable begging of the great 
question at issue. 

As Professor Ferrier in more than one passage illustrates his 
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views by comparing them with those of Bishop Berkeley, and as Ber- 
keley is the sole metaphysician of modern times whom he admits to 
have made an approximation to truth, it may not be useless or out of 
place to notice the relation in which the system of the Institutes 
stands to that expounded in the “ Dialogues between Hylas and 
“ Philonous,"’ and in the “ Treatise concernig the principles of 
human knowledge.’’ Berkeley did not aspire to frame a necessary 
theory of knowledge. He limited himself to the knowledge of 
which we are the subjects; and this is, in fact, urged in the Insti- 
tutes as the main defect of his philosophy. “ Berkeley's system, ”’ 
we are told, “ was invalidated by a fundamental weakness, which was 
“this, that it was rather an exposition of the contingent structure 
“of our knowledge than an exposition of the necessary structure of 
“allknowledge.” And on this account “ his Ontology,” it is added, 
“breaks down; for his conelusion is, that the subject and object 
“together, the synthesis of mind and the universe, is what alone 
“ truly and absolutely exists or can exist. ”’ Berkeley considered 
the objects of perception to be sensible qualities ; and it was an es- 
sential point in his doctrine that these are incapable of existing ex- 
cept in a mind. He made no distinction in this respect between 
what are termed the secondary qualities of matter—taste, warmth, 
colour, audible sound, and so forth—and those whieh have been called 
primaries —extension, figure, motion, &e. The extension, figure, 
&c., which we perceive, are in the mind as truly, and in the same 
manner, as the warmth, the sweetness, the redness, or the sound 
which we perceive. Berkeley has often been represented as denying 
the real existence of sensible things : but he himself repeatedly and 
vehemently protests against the imputation. The real existence of 
sensible things is, he says, incontrovertible; but they do not exist 
apart from the mind. Their esse is percipi. Must not matter 
however, an unthinking, inactive substance, be assumed as the sub- 
stratum of sensible qualities? Berkeley answers that such a sub- 
stratum is inconceivable. Nay, the conception of it which we are 
asked to form, involves a contradiction: for sensible qualities being 
incapable of existing out of a mind, how can they, without contra- 
diction, be spoken of as existing in an unthinking substratum, that 
is, in what is not mind? But granting that nothing besides sensible 
qualities is perceived ; and that the existence of matter, as a sub- 
etratum of sensible qualities, is an absurdity ; may we not still be- 
lieve in matter as the cause or occasion or instrument of our per- 
‘eptions ? Berkeley examines this question very minutely ; and en- 
deavours to show that in any meaning which we are able to aflix to 
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the words, an unthinking, inactive substance cannot be the cause, or 
occasion, or instrument, of our perceptions. Should it finally be urged 
that perhaps matter, an unthinking, inactive something, of which 
we have no positive idea whatever, exists without the mind: Be rkeley 
replies (and here the weak point of bis Ontology becomes apparent) 
that in affirming that matter may exist, while at the same time we 
acknowledge that we attach no positive idea to the term, we mean 
nothing. Il quote the following passage from the 2nd dialogue be- 
tween Hylas and Philonous. /’Ai/.—“ Can any more be required to 
‘prove the absolute impossibility of a thing, than the proving it im- 
‘possible in every particular sense that either you or any one else 


“understands itin?"’ J/y/.—* But | am not so thoroughly satis- 


a 


‘fied that you have proved the impossibility of matter im the last 


‘most obscure, abstracted and indefinite sense.’ PAid.—“ When is 


‘a thing shown to be hnpossible ’ Hyi.—* When a repugnancy 
‘is demonstrated between the ideas comprehended in its definition.”’ 
‘ Phil,“ But where there are no ideas, there no repugnancy can be 
dewonstrated between ideas?’’ Hyl.—“I agree with you.”’ 


‘ Phil.—“ Now in that which you call the obscure indefinite sens 


of the word matter, it is plain by your own confession, there was 
‘included no idea at all, no sense except an unknown sense, which 
is the same thing as none. You are not therefore to expect | 
‘ should prove a repugnancy between ideas, where there are no 
‘ideas, or the impossibility of matter taken in an unknown sense 
‘that is, no sense at all. My business was only to shew that vou 
‘meant nothing, and this you were brought to own. So that in all 
7 your Various senscs you have be en shewed ‘ it he r to mean nothing 
‘at all, or if any thing an absurdity. And if this be not sufficiens 
‘to prove the impossibility of a thirg, I desire you will let me know 
‘what is.” yl. “| acknowledge you have proved that matter is 
‘impossible; nor do 1 see what more can be said in reference to it.” 
Now, in my judgment, Hylas was a fool to give up his case in this 


fashion. The impossibility of a substance different fron 


spirit, 18 
not proved, by proving its impossibility under any particular notion 
of it that we can form. But, says Berkeley, in affirming the possi 
bility of matter, in some unknown sense of the word, you mean 
nothing. Well, what then? We may not be able, attaching any 
positive meaning to our words, to assert the possibility of an ex- 


istence distinct from spirits; but this does not imply that such an 


existence is impossible. Existence may not be limited to what w 
are capable of conceiving. “ Where there are no ideas there no re- 


“ pugnancy can be demonstrated between ideas.’’ Most true. Con 
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sequently, it would be unreasonable to expect that matter in some 
unknown sense, should be demonstrated to be a contradiction. Such 
a demonstration is, from the nature of the case, impossible : and just 
because this is so, it never can be competent for us to aflirm matter 
to, be a contradiction. Professor Ferrier, therefore, was right in 
saying that Berkeley's Ontology, in which necessary conclusions as 
to Being are drawn from a consideration of the contingent structure 
of our knowledge, breaks down. The very utmost that Berkeley 
can be admitted. to have made out (even if we subscribe to his Epis- 
temological doctrine, that the objects of perception are sensible 
qualities eXisting in the mind—and allow moreover the conclusive- 
ness of his re asoning about causes, occasions, and instruments) is, 
that it is impossible for matter to exist as the substratum of sen- 
sible qualities, or as the cause, occasion, or instrument of our per- 
ceptions—a conclusion altogether different from that which he be- 
lieves himself to have established, viz: that mind is a constituent 
factor of all existence. 

The affinity between Berkeley and our author plainly consist in two 
things—first, that both ascribe a subj ctive character to the obj. cts 
of our perception (the latter « nly gomg further, and maintaining the 
Ego to be a constituent factor of ev ry obj ct known )—and secondly, 
that both reject as absurd, the idea of any thing existing apart from 
mind. I have endeavored to make it plain that Professor Ferrier’s 
position, that the Ego is an ingredient in eve ry object known; neither 
has been proved by him, nor (even if true) would admit of being 
prove d. But suppose the « nquiry, iste ad of being extended to all 
possible knowledge, to be restricted, as it was by Berkeley, to our 
perceptive cognitions; what shall be said in that case? Is the 
obj ct of pe reeption, a synthe sis of the Ego and of the Non-« gor 
And if this ean be in any sense maintains d, how will our conclusions 
as to what exists be thereby affected ? With afew remarks on thes 
points, I shall bring my paper to a close. 

That both Professor Ferrier and Bishop Berkeley should leave 
their respective systems not only unproved, but even of an ambiguous 


import, was an unavoidable result of their having omitted to enter 


the one into an ¢ x position of knowles ge, and the other into an « x po- 
sition of perception. Berkeley says that sensible qualitic s are the 


objects of perception ; while, according to Professor Ferrier, the 
Ego in synthesis with the Non-ego is always the object of perception 
but what either statement amounts to, depends on the meaning affixed 
to the words objects of perception ; and it is impossible to affix any 


precise meaning to them until perception itself has been explained 
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What, then, is perception ? It is a relation of a certain kind 
between the Ego and the Non-ego : in other words, it is the Ego and 
the Non-ego standing related to one another Perception is not 
different from sensation; but a sensation, and the perception usually 


spoken of as acompanving it, are the same relation—the same indi- 


visible consciousness — differently denominated When we wish to 
designate the relation, so as especially to affirm the existence of one 
of the correlative terms, the Ego, we call it sensation; and when we 
wich to designate it so as specially to affirm the existence of the 
other of its correlative terms; the Non-ego, we call it perception 


Whether correct or not, this answer to the proposed question is at 
at all events to the purpose for, to ask what knowledge is, is 
equivalent to asking what is the common characteristic of al] know- 
ledge N w, our perceptions or sensitive cognitions, n their 
manifold dive rsity, have this in common that each of them is a rela- 
tion between the Ego and the Non-ego I do not here, like Professor 


Ferri A represent a vanet f cognitions as | ng something com- 
mon in their objects; but I designate the cognitions themselves by 
one t lake anv act of sensitive conse sness t t 1 pease 
it (the cognition) is a relation between the E ind the N Ih 
the case, for exan ple, when (to spe ik popularly) one is look it a 
red object, the knowledge realised is that particular relation between 
is Tino ets the’ Wenaqe which wo dueettbe by taying that 6 red 
object is perceived, « that a sensation of redness is experienced 

Ha y detiy 1 pereept ve are in a position now to s] ik of 
the t of perception, and to detetmine whether the object which 
we at any time perceive be a synthesis of tl Ego and the Non-ego. 


In sensitive consciousness, the Ego and the Non-ego are apprehended 


together, both terms being necessary to the relation in which sensi- 
tive consciousness consists. The Ego is manifested to itself—not 
absolutely. but in its relation to the Non-eg and at the same time, 


the Non-« is manifested to the Ego—not absolutely, but in relation 


we say with Professor Ferrier 





to the Ego. Such bemg the case, shal! 
that the sole object (properly so called) of perception, is a synthesis 
of Self and Not-self? or shall we say that the two objects, Self and 
Not-self, are cognized simultaneously * Which alternative must we 


choose? We may adopt either, by giving a proper definition to the 


word object. Object, in a case of sensitive perception, might be 
defined as that term in the relation constituting the perception, 
which stands in correlation to the Ego or subject; or, more fully, 
both terms, the Ego as well as the Non-ego, might be called objects 


known—the former a subjective, and the latter an objective, object. 
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But if such a definition were laid down, it would require to be kept 
in view that there are not two separate cognitions corresponding to 
the objects thus discriminated. It would be incorrect to say that in 
one cognition, the Non-ego is the object known; and that in another 
distinct (though simultaneous) cognition, the Ego is the object 
known : for the apprehension of the Non-ego by the Ego and of the 
Evo by itself, is a single indivisible act of consciousness ; the r lation 
betwixt the Ego and the Non-ego, having two terms indeed, but not 
being thereby rendered plural in its character as a relation. On the 
other hand, object might be defined in such a way as not to differ, 
except logically, from act. In this case, as the act of perceiving is 
nothing else than the Ego in a certain relation to the Non-ego, so the 
object perceived would be the Ego in a certain relation to the 
Non-ego ; which may be not inappropriately expressed by saying that 
the object of perception is a synthesis, in which the Ego is an inva- 
riable, and the Non-ego a variable, factor In this sense, Professor 
Ferrier’s doctrine : that which is perceived is the synthesis of subject 
and object, may be admitted. Only let there be no misunderstand- 
ing as to what the admission involves It simply means—what 
micht have been also conveyed by the more common phraseology 
which recognizes the Ego and the Non-ego as two separate objects 
that a relation is constituted between the Ego and the Non-ego—a 
single indivisible relation—-whose character is partly due to the one 
factor (the Ego), and partly due to the other factor (the Non-ego). 


} 


By su ywsernibing, in the sense indicated, to the doctrine of Professor 


Ferrier, that the object of perception is always AY synthesis of the 
Evo and of the Non-ego, does it become necessary to go along with 
him in inferring that absolute (real and independent) existence can- 
not be predicted « ither of the Ego per se, or of the Non-ego per se, but 


" 
only of the Ego in synthesis with the Non-ego? The answer which 


must be given to this question depends altogether upon the idea at- 
tached to the word absolute, which qualifies existence 

If absolute be the opposite of relative, then, according to the views 
above pres nted, there is no evidence warranting us to attribute 
absolute existence either to the Ego or the Non-ego? Is the Ego 
ever known to exist out of relation to the Non-ego? Do we ever 
eatch ourselves (to use Hume’s expression) without a perception ? 
Never. Is the Non-ego ever known to exist out of relation to the 
Ego? On the contrary, the very knowledge of it which we realize, 
consists in a relation betwixt the Ego and the Non-ego. As regards 


the Ego, the question under consideration is the same with that 





which Locke discussed so unsatisfactorily: Whether the mind 
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always thinks—for all our thinking, even the most abstract, implies 
perception. Now there is no proof that the mind is ever in an 
unthinking state; it can never catch itself without a thought ; 
because in catching itself, it is thinking. Will it be urged that a 
relation implies the independent existence of the correlated terms, 
and that the Ego and Non-ego by whose relation to one another per- 
ception is constituted, must consequently be acknowledged as 
independent existences ? Of course, it cannot be meant that they 
exist independently while the perception is taking place, for they are 
then in relation to one another. And why is it necessary that they 
should have had an independent separate existence previously to their 


1 


becoming related? Perce ption, at all events, does not bear witness 


to this: it testifies only of the present: it reveals the relation, but 
nothing antecedent to it 1 shall not in detail pursue the various 
possible windings of the problem into the region of mediate or infer- 
ential knowledg: Enough to remark generally, that while on the 


one hand it is a contradiction in terms to assert the present absolute 
or inde pe nade nt eXistence oft an Ego and a Non-¢ go which are in 
relation to one another: on the other hand, to assert their absolute 
or independent existence prior to the formation of the relation at 
present constituted, is to utter words without meaning Never 
having been conscious of the Non-ego out « f relation to Self, how can 


we reason abo it the Non-< go abs »} ite ly (the Non-e y -pe r-se), or pro- 


pose to prove anything respecting it, or speak of it all? It is utterly 
inconceivable by us. We may use the phrase, Non-ego-per-se ; but 
mean n thing the reby Ln like manver, never having | en conscious 


of the Ego out of relation to the Non-ego, (for all the modes of our 


n 


present Be ing involve an exercise of sensitive consciousness), how 


can we reason abo it the Eg ) absol itely (the-Eg ppt r-se), OF propose 
to prove anything respecting it, or speak of it allt It is utterly 


inconceivable by us. We may use the phrase, Ego-per-se ; but we 
mean nothing the reby. The conclusion therefore is, that the exist- 
ence which comes to light in the diversified operations of our con- 
sciousness, is never either the Ego-per-se, or the Non-ego-per-se, but 
always the one related to, or (if Professor Ferrier pleases) in 
synthe sia with, the other—the Ego in synthes s with the Non-« ro, or 
the Non-ego in synthesis with the Ego. I say or, not and: for 
though philosophical writers commonly teach, that perception mani- 
fests a twofold existence, the Ego existing in relation tothe Non-ego, 
andthe Non-ego existing in relation to the Ego, there is in reality no 
difference between these. Self-existing-in-relation-to-N ot-self is Not- 


self-existing-in-relation-to-Self. Each expression sets forth the rela- 
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tive (not independent) existence of Self; and each sets forth at the 
same time the relative (not independent) existence of Not-self. The 
two equally describe a relation, which, whether you eall it X-in- 
relation-to-Y or Y-in-relation-to-X, is still the same relation. 

It has perhaps been made sufficiently plain in the course of the pre- 
ceding remarks, yet to prevent mistake I may repeat, that the exis- 
tence, whether of the Ego or of the Non-ego, must not be presumed to 
be dependent upon the maintenance of such relations as those in which 
we at any time know them to exist. Though we have no evidence, for 
example, to shew that our minds ever exist out of relation to matter, 
it is not therefore demonstrated that a relation between mind and 
matter is indispensable to the existence of the former. This would 
follow, (little as Berkeley was aware of it,) if his principle, that a 
thing must be held to be impossible, when it has been proved so in 
every sense which we can conceive, were valid: for it is past doubt, 
that, never having been conscious of any existence which did not im- 
ply a relation betwixt the Ego and the Non-ego, we can form no con- 
ception « f the existence of an Ego per se. But the principle is a bad 
one. Possible existence must not be limited to what we are capable 
of conceiving. In like manner, though we have no evidence to shew 
that matter ever exists out of relation to mind (Berkeley was right 
so far) it does not follow that its existence out of relation to mind is 
an impossibility. This was Berkeley's great fallacy. True; we can 
form no conception of matter per se: but possible existence must not 
be limited to what we can conceive. 

As I have followed Professor Ferrier in using as interchangeable 
the « xpre ssions, absolute, and independe nt existence; it is necessary 
to remark that, in the above reasonings, it is not implied that the 
finite existence which manifests itself in sensitive perception, is 
independ nt, so as to have the principle of its being in itself: the idea 
naturally suggested, and indeed intended to be conveyed, by Spinoza’s 
definition, “ per substantiam intelligo id quod in se est, &e.”’ All 
that has been shewn, is, that there is no evidence for the existence of 
the Ego independently of, or out of relation to, the Non-ego ; and that 
there is no evidence for the existence of the Non-ego independently of 
or out of relation to. the Ego. Even therefore if, in Professor Fer- 
rier’s phraseology, this should be stated by saying that what exists is 
a synthesis of the Ego and the Non-ego, it would be gratuitous and, 
I have no hesitation in adding, false, to affirm that the synthesis thus 
recognised as existing, has the principle of its Being in itself, or, in 
other words, is, independently of a continued exercise of sustaining 


power on the part of the infinite Creator. There is nothing in phil- 


men = 
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osophy opposed to, but on the contrary all its conclusions are in 
beautiful harmony with, what revelation teaches, that God “is not far 


‘ _ - 
from every o1 if us, for in him we live and move and have our being. 


rhe universe was not created once for all, and then left in some in- 


coneeivable condition of independent and abiding existence but it 
is at every instant upheld by God: it is a continued product of the 
continued exercise of his power. It has often been remarked that to 


sustain the worlds which have been mad requires an exercise of 


power not less than was implied in their original formation but in- 


deed it may be questioned whether there is really any essential dif- 


ference between creating and sustaining. Creation is a putting 
forth of divi energy, in virtue of which something is, where other- 


wise nothing would have been: and is not the Divine Being, in sus- 


taining the universe, constantly exerting an energy, wanting which 


has been shewn that the object of | reepuiol the existence mines 
diately manifested in th perceptive act, always is (in the sense ex- 
plained) a synthesis of the Ego and of the Non-ego, would suffice to 
prove that every b t known by any intelligence, or any where ex- 
isting ‘ ir synthesis | knowledge (it may be said) of 
what lescription be gy a relation between subject and object, a 
relat to which both terms are necessary, and whose character is 
due part to the e, and par ly to the other, neither the s ibject 
per se t t per se,can be said to be known; but the object 


known, which ts on y log illy different from the knowledge realised, 


sasvuthesis of the two. Hence also, unless there be some exist- 


enc ibsolutelv unknowal le. whatever exists must be a synthesis of 


subject and ol t Must then the conclusions of Professor Ferrier’s 
Institutes be a ept 1 without limitation ? If al knowledge be a re- 
lation, they undoubtedly must. Here, however, the question meets 
us: ts all knowledge a relation? To assume this, would be quite un- 


‘ } 


warrantabl I allow that I have no conception of any knowledge 
which is nota relation ; that is, I can frame to myself no direct posi- 


tive conception of anv existence which 


| 
in consciousness, a subject standing in relation to an o 


is not, like my OWN as re vealed 
id it 


might therefore seem that Iam shut up to go the whole length of 


pyect 5; ar 


ourauthor’s system. But no. There may be more things existing 
than man is able to conceive. In particular, it is necessary to guar 
against supposing that the Divine existence involves relation in any 


such sense as that in which the term is en ployed when we speak of 


those successive relations between Self and Not-self, of which our 
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sensitive consciousness is made up. There must always, indeed, be 
a relation between the Creator and his creatures, of this kind—that 
the universe of each moment is dependent on the Divine power ex- 
erted in that moment. The frame of nature is sustained by—in other 
words, it constantly results from—the Fiat, the unceasing} repeated 
LET-THERE-BE, of Him “ whose word leaps forth to its effect” 
but instead of warranting the inference, which forms a part of Pro- 
fessor Ferrier’s system, that, in the existence of the Infinite Being, 
the two factors of subject and object can be diseriminated, as in our 
consciousness,* this would seem to imply the reverse; for the rela- 
tions betwixt subject and object which constitute the several exist- 
ences manifesting themselves in nature, are at each instant due to 
an essentially creative act; they cannot, therefore, be met with in 
one of whom it is a distinctive peculiarity, to be uncreated——-to have 
himself 

In bringing my examination of Professor Ferrier’s metaphysical 
system to a ¢ lose, 1 would observe that, though I have been obliged 
to dissent, and that seriously, both from his reasoning and his con- 
clusions, the work under review must have the praise bestowed upon 
it of being one of unusual and refreshing originality. It is written 
with great clearness, in a flowing and expressive manner; and the 
only fault to be found with it, in respect of style, is, that it bristles 
too much with the forms of demonstration. The Institutes are en- 
riched with several incidental discussions of great value; of which, 
however, it is impossible to take any special notice at pre sent. There 
is one service Which our author could render to pmlosophy, probably 
as wi \l as aby man living ; and, if he could be persuade d to under- 
take the task, he would deserve, and receive, the thanks of all who 
fee] an interest in the listory or progress of speculation. What I 
refer to, has been already pressed upon his attention. 

“We hope, also, ag says a writer in Blackwood’s Magazine, (Feb., 
1855,) “at no distant day, from the fair promise of the present 
“volume, to see Professor Ferrier engaged in a work aflording a 
“larger field for the concrete philosophy, than the subtle discussion 
“of the present volume presents. We have already said that he 
“wields the pen gracefully, and that he is anything but a dry, blood- 
“less speculator; a mere metaphysician ; which, like a mere mathe- 
“matician, a mere lawyer, a mere theologian, a mere seholar, or a 
“mere anything else, is a monster, always, with a most religious 

*Of course, it is pot meant that Professor Perrier ascribes to the Divine Being our sensi- 
tive modes of apprehension. He disclaims such an idea. But his doctrine is that the one 


Absolute Existence which is strictly uecessary “is a supreme and infinite aud everlasting 
mind in synthesis with all things.” 
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instinct, to be shunned. Would Professor Ferrier, who evidently 
‘reads Greek—not at all a necessary accomplishment in a Scotch 
“ Professor of Moral Philosophy—perhaps be so kind as work out 
‘ for ua an elegant exposition of the philos phy of Plato in its prinet- 

* ples and its ap; jlications ?"’ Such a work as that suggested in the 
part of the quotation italicised, is still a desi deratum ; to undertake 
it, would be a task not unworthy of the most brilliant genius; and 


e do not need to look be yond the “ Institutes’ for pr of that Pro- 


fessor Ferrier possesses in a high degree the principal qualifications 
requisite for executing it success! ‘ul \ 


ON THE HYDRATE OF HYDROSULPHURIC ACID. 
BY HENRY CROFT, D.C.I 
PROPESSOK OF CHEMISTRY, UNIVERSITY COLLEOR, TORONT 


Read before the Canadian Institute, Dec. 1st, 1855. 


Very little is known with regard to the combination of water with 
sulpburette d hydrogen, although its existence has been pointed out 
by W obler. Its excessive instability at the ordinary temps rature 

) J J 


} 


and pressure, renders it impossible to ascertain its formula, which is 


} 
of considerable interest, inasmuch as crystalline hydrates of the hy- 
dracids are almost, if not entirely, unknown ‘ 

Wahler obtained the compound in two ways, firstly from liquid 
hydrosulphuric acid, which had be en formed in the usual manner b y the 
spontaneous decomposition of the bisulphide of hydrogen in a closed 
tube. Among the crystals of sulphur he observed small colorless 
crystals, which could scarcely be any thing but the hydrate. The 
tube exploded on being brought into a warm room, the c rystals rapidly 
disappearing with evolution of gas. 

Secondly, by exposing a mixture of alcohol and water, of such 
strength as not to freeze at eighteen degrees below zero, to a freezing 
mixture capable of producing this degree of cold, having pre viously 
saturated it with well-washed sulphuretted hydrogen, an icy cry- 
stallization was produced, which vanished on the least rise of tempe- 
rature, gas being rapidly evolved. The crystals could not be kept 
when enclosed in a tube, but reappeared as often as it was exposed 
to a temperature of 18°. The same results followed when hydrated 
acetic «ther was employed. i 

Wohler thought that he once detected octohedral cry utale.® 


* Annalen der Chemie und Pharmacie, B., 3 
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In a second paper “ On the Influence of Pressure on the Forma- 


tion of Chemical Compounds”’t Wohler refers to the above obser 
vations, and adds, that in two tubes in which sulphur, but no liquid 
hydrosu!phuric acid, had separated, the crystals were found in large 
quantity, they did not, however, make their appearance in a third 
tube in which the bisulphide was enclosed together with some hydro- 
chlorie acid. Hence the author concludes that the crystalline com- 
pound, which is no doubt a hydrate of hydrosulphurie acid, must be 
produced when a small quantity of water is enclosed with the gas 
free from any other acid, the water then combines with it under the 
pressure of the condensing gas (17 atmospheres). Under this pres- 
sure it is permanent at ordinary temperatures, If the tube be heated 
to 86° Fahrenheit, the compound rapidly becomes fluid, returning 
to the solid state again on being cooled to the ordinary temper- 
ature 

Several years since I had occasion to prepare the liquid sulphides 
of phosphorus described by Berzelius; they were preserved under 
water in stoppered bottles, in one of which the stopper soon became 
immovably fastened, by the deposition of what appeared to be 
sulphur. 

About eighteen months afterwards, during an intensely cold win- 
ter, 1 observed a quantity of crystals floating on the surface of the 
liquid in this bottle, and the sulphide had entirely changed its ap- 
pearance having become opaque and perfectly solid. The crystals 
were precisely similar to the feathery forms of sal ammoniac, so much 
so that they might readily have been mistaken for that substance, 
and undoubtedly belonged to the regular system. 

On breaking off the stopper, the crystals began to disappear very 
rapidly, but a small quantity of the substance was introduced into a 
tube over mercury, where it was speedily converted into a gas which 
exhibited all the properties of pure sulphuretted hydrogen. Owing 
to the rapidity of decomposition it was impossible either to weigh or 
to dry the crystals for a quantitative analysis, although the tempera- 
ture of the room was several degrees below zero. 

There can be little doubt that this was the same compound as 
observed by Wohler, but its formation in this case was not prevented 
by the presence of an acid. Pelletier and Serullas have shewn that 
the sulphide of phosphorus is decomposed under water with evolu- 
tion of gaseous sulphuretted hydrogen, and formation of phosphoric 
or phosphorous acid. 


+ Annalen der Chemie and Pharmacie, B. 85. 
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NOTES OF A SOJOURN AMONG THE HALF-BREEDS, 

HUDSON BAY COMPANY'S TERRITORY, RED RIVER. 

BY PAUL KANE, TORONTO, 
Read before the Canadian Institute, Nov. 13th, 1855. 

I have already had an opportunity of submitting to the members 
of the Canadian Institute some incidents of travel among the Indians 
of the far West, and especially of those occupying the north west 
coast, in the vicinity of Vancouver's Island.* I shall now confine 
myself to a tribe altogether peculiar, not only lying considerably 
nearer the eastern seats of Anglo-Saxon civilization on this continent, 
but deriving some of their most remarkable characteristics as the 
result of the intercourse between the Anglo-Saxon and the Indian 
occupants of the region referred to. In the month of June, 1546, I 
reached the Red River settlement of the Hudson’s Bay Company, 
situated on the river of that name which empties itself into the 
\ inipeyg Lake. This settlement is the chief provision depot of the 
Iludsen's Bay Company, and it is also bere that large quantities of 
Pimmi-kon are procured from the Half-breeds, a race, who, keeping 
themselves distinct from both Indians and whites, form a tribe of 
themselves; and although the y have adopted some of the customs 
and manners of the French voyageurs, are much more attached to 
the wild and savage manners of the Red man. Fort Garry, one of 
the most important establishments of the Company, is erected 
on the forks of the Red River and the Assiniboine, in long. 97° w.., 
and in Jat. 50° 6’ 20” w. On the opposite side of the river is situated 
the Roman Catholic Church, and two or three miles further down 
there is a Protestant Church. The settlement is formed along the 
banks of the river for about fifty miles, and extends back from the 
water, according to the original grant from the Indians, as far as a 
person can distinguish a man from a horse on a clear day. Lord 
Selkirk first attempted to forma settlement in 1811, but it was 
speedily abandoned. A few vears afterwards several Scotch families, 
including some from the Orkney Islands, emigrated under the 
auspices of the Hudson's Bay Company, and now number about 
2,000, who live as farmers in great pk nty, so far as mere food and 
clothing are concerned. As for the luxuries of life they are almost 
unattainable as they have no market nearer than St. Paul’s, on the 
Mississippi River, a distance of nearly 700 miles over a trackless 
prairy. The Half-breeds are more numerous than the whites, and 
now amount to about 4,000. These are the descendants of the 


* Vide Canadian Journal, old series, vol, iii, p. 273. 
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white men in the Hudson’s Bay Company's employment and the 
native Indian women. They all speak the Cree language and the 
Lower Canadian patois; they are governed by a chief named Grant, 
much after the manner of the Indian tribes. He has presided over 
them now for a long period, and was implicated in the disturbances 
which occurred between the Hudson Bay and North West Companies. 
He was brought to Canada charged with the murder of Governor 
Semple, but no sufficient evidence could be produced against him. 

The Half-breeds are a very hardy race of men, capable of endu- 
ring the greatest hardships and fatigues; their Indian propensities 
predominate, and, consequently, they make poor farmers, neglecting 
their land for the more exciting pleasures of the chase. Their 
buffalo hunts are conducted by the whole tribe and take place twice 
a year—about the middle of June and October, at which periods 
notice is sent round to all the families to meet at a certain day on the 
White Horse plain, about twenty miles from Fort Garry. Here the 
tribe is divided into three bands, each taking a separate route for the 
purpose of falling in with the herds of buffaloes. These bands are 
each accompanied by about five hundred carts, drawn by either an ox 
or ahorse. Their cart is a curious looking vehicle, made by themselves 
with their axes, and fastened together with wooden pins and leather 
strings—nails not being procurable. The tire of the wheel is made 
of buffalo hide and put on wet. Whenit becomes dry it shrinks and 
is so tight that it never falls off, and lasts as long as the cart holds 
together. 

I arrived at Fort Garry about three days after the Half-breeds 
had departed, but as I was very anxious to witness buffalo hunting, 
I procured a guide, a cart for my tent, &c., and a saddle-horse for my- 
self and started after one of the bands. We travelled that day about 
thirty miles and encamped in the evening on a beautiful plain covered 
with innumerable small roses. The next day was anything but 
pleasant, as our route lay through a marshy tract of country, in which 
we were obliged to strain all the water we drank through a piece of 
cloth on account of the numerous insects, some of which were ac- 
counted highly dangerous, and are said to have the power of eating 
through the coats of the stomach and causing death even to horses. 
The next day I arrived at the Pambinaw River and found the band 
cutting poles which they are obliged to carry with them to dry the 
meat on, as after leaving this no more timbered land is met with 
until the three bands meet together again at the Turtle mountain, 
where the meat they have taken and dried on the route is made into 


pimmikon. This process is conducted in the following manner: The 
I 
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thin slices of dried meat are pounded between two stones until the 
fibres separate. About fifty pounds of this is put into a bag of 
buffalo skin with about forty pounds of melted fat and mixed together 
while hot, and sewed up, forming a hard compact mass;* each cart 
brings home ten of these bags, andall that the Half-breeds do not 
require for themselves, is eagerly bought by the Company for the 
purpose of sending to the more distant posts where food is searce 
One pound of this is considered equal to four pounds of ordinary 
meat, and the pimmikon keeps for years perfectly good, « xposed to any 
weather. I was received by the band with the greatest cordiality : 
they numbered about two hundred hunters, besides women and 
children. They live during these hunting excursions in lodges formed 
of dressed buffalo skins; they are always accompanied by an immense 
number of dogs, who follow them from the settlements for the pur- 
pose of feeding on the offal and remains of the slain buffaloes. These 
dogs are very like wolves both in appearance and disposition, and, no 
doubt, are a cross breed between the wolf and dog. A great many of 
them acknowledge no particular master, and are sometimes dangerous 
in times of scarcity. I have myself known them to attack the horses 
and eat them. Our camp broke up on the following morning and 
proceeded on their route to the open plains. The carts containing 
the women and children, and each decorated with some flag or other 
conspicuous emblem on a pole, so that the hunters might recog- 
nize their own from a distance, wound off in one continuous line 
extending for miles, accompanied by the hunters on horseback. 
During the forenoon, whilst the line of mounted hunters and carts 
was winding round the margin of a small lake, I took the opportunity 
of making a sketch of the singular cavaleade. 


The following day we passed the Dry-dance Mountain, where the 
Indians, before going on a war party, have a custom of dancing and 
fasting for three days and nights. This practice is always observed 
by young warriors going to battle for the first time, to ac- 
custom them to the privations and fatigues which they must 
expect to undergo, and to prove their strength and endurance. 
Should any sink under the fatigue and fasting of this ceremony, they 
are invariably sent back to the camp with the women and children. 
After leaving this mountain we proceeded on our route, without 
meeting any buffalo, although we saw plenty of indications of their 
having been in the neighborhood a short time previous. On the 
evening of the second day, we were visited by twelve Sioux chiefs 





* Hence its name in the Cree language ; pimmi signifying meat, and hon fat. 
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with whom the Half-breeds had been at war for several years; they 
came for the purpose of negociating a permanent peace. But whilst 
smoking the pipe of peace in the council lodge, the dead body of a 
Half-breed, who had gone to a short distance from the camp, was 
brought in newly scalped, and his death was at once attributed to the 
Sioux, the Half-breeds not being at war with any other nation. A 
general feeling of rage at once influenced the young men, and they 
would have taken instant vengeance for the supposed act of treachery 
upon the twelve chiefs in their power, but for the interference of the 
old and more temperate of the body ; who, deprecating so flagrant a 
breach of the laws of hospitality, escorted them out of danger, but at 
the same time told them that no peace could be concluded until satis- 
faction was had for the murder of their friend. Exposed as the Half- 
breeds thus are to all the vicissitudes of wild Indian life, their camps 
while on the move are always preceded by scouts, for the purpose of 
reconnottering either for enemies or buffaloes. If they see the latter, 
they give signal of such being the case by throwing up handfuls of 
dust, and if the former, by running their horses rapidly to and fro 
Three days after the departure of the Sioux chiefs, our scouts were 
observed by their companions to make the signal of enemies being in 
sight. [Immediately a hundred of the best mounted hastened to the spot, 
and, concealing themselves behind the shelter of the bank of a small 
stream, sent out two as decoys who exposed themselves to the view 
of the Sioux. The latter supposing them to be alone rushed upon 
them, whereupon the concealed Half-breeds sprang up and poured in 
a volley amongst them, which brought down eight; the others escaped, 
although severa] must have been wounded, as much blood was after- 
wards discovered on their tracks, Though differing in very few 
respects from the pure Indians, they do not adopt the practice of scalp- 
ing, and in this case, being satisfied with their revenge, they abandoned 
the dead bodies to the malice of a small party of Saulteaux who 
accompanied them. 


The Saulteaux are a band of the great Ojibewah nation, both words 
signifying “the jumpers,” and derive the namefrom their expertness 
in leaping their canoes over the numerous rapids which occur in the 
rivers of their vicinity.* The Saulteaux, although numerous, are 
not a warlike tribe, and the Sioux, who are noted for their daring 


#1 took a sketch of one of them, Peccootiss (the man with a lump on his navel. ) 
He appeared delighted with it at first, but the others laughed so much at the like- 
ness and made so many jokes about it, that ke became quite irritated, and insisted 
that I should destroy it, or at least not show itso long as I remained with the 
tribe. 
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and courage, have long waged a savage war on them, in consequence 
of which the Saulteaux do not venture to hunt in the plains, except 
in company with the Half-breeds. Immediately on their getting 
possession of the bodies, they commenced a scalp-dance, during 
which they mutilated the bodies in a most horrible manner. One 
old woman, who had lost several relations by the Sioux, rendered 
herself particularly conspicuous by digging out their eyes and other- 
wise dismembering them. In this ceremony the Half-breeds took no 
part, for though a warhke people they do not practice the sealp-dance, 
nor do they wear scalps as ornaments. 

The following afternoon we arrived at the margin of a small lake, 
where we encamped rather earlier than usual for the sake of the 
water. On the following day | was gratified with the sight of a 
band of about forty buffalo cows in the distance, and our hunters in 
full chase ; they were the first I had seen, but were too far off for me 
to join in sport. They succeeded in killing twenty-five, which were 
distributed through the camp and proved most welcome to all of us, 
as our provisions were getting rather short, and I was abundantly 
tired of pemmikon and dried meat. The fires being lighted with the 
wood we had brought with us in the carts, the whole party com- 
menced feasting with a voracity which appeared perfectly astonishing 
to me, until I tried myself and found by experience how much hunt- 
ing in the plains stimulated the appetite. 

The upper part of the hunch of the buffalo, weighing about four or five 
pounds, is called by the Indians the little hunch. This is of a harder 
and more compact nature than the rest, though very tender, and is 
usually put aside for keeping. The lower and larger part is streaked 
with rich fat, and is very juicy and delicious. These, with the tongues, 
are considered the delicacies of the buffalo. After the party had 
gorged themselves with as much as they could devour, they passed 
the rest of the evening in roasting the marrow bones and regaling 
themselves with their contents. For the next two or three days we 
fell in with only a few single buffalo or small herds of them, but as 
we proceeded they became more frequent. At last our scouts brought 
in word of an immense herd of buflalo bulls about two miles in ad- 
vance of us. They are known in the distance from the cows by their 
feeding singly and being scattered wider over the plain, whereas the 
cows keep together for the protection of the calves, which are always 
kept in the centre of the herd. A Half-breed of the name of Hallett 
who was exceedingly attentive to me, woke me in the morning to ac- 
company him in advance of the party, that I might have the opportu- 
nity of examining the buffalo, whilst feeding, before the commence- 
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ment of the hunt. Six hours’ hard riding brought us within a quarter 
of a mile of the nearest of the herd. The main body stretched over 
the plains far as the eye could reach. Fortunately the wind blew in 
our faces ; had it blown towards the buffaloes, they would have scented 
us miles off. I wished to have attacked them at once, but my com- 
panion would not allow me until the rest of the party came up, as it 
was contrary to the law of the tribe. We therefore sheltered our- 
selves from the observation of the herd behind a mound, relieving our 
horses of their saddles to cool them. In about an hour the hunters 
came up to us, numbering about one hundred and thirty, and im- 
mediate preparations were made for the chase. Every man loaded 
his gun, looked to his priming, and examined the efficiency of his 
aaddie-girths. 

The elder men strongly cautioned the less experienced not to shoot 
each other, a caution by no means unnecessary, as such accidents 
frequently occur. Each hunter then filled his mouth with balls which 
he drops into the gun without wadding ; by this means loading much 
quicker, and being enabled to do so whilst his horse is at full speed. 
It is true that the gun is more liable to burst, but that they do not 
seem to mind. Nor does the gun carry so far, or so true, but that 
is of less consequence as they always fire quite close to the animal. 
Every thing being adjusted, we all walked our horses towards the 
herd. By the time we had gone about two hundred yards, the herd 
perceived us and started off in the opposite direction at the top of 
their speed. We now put our horses to the full gallop, and in twenty 
minutes were in their midst. There could not have been less than 
four or five thousand in our immediate vicinity, all bulls, not a single 
cow amongst them. The scene now became one of intense excite- 
ment: the huge bulls thundering over the plains in headlong con- 
fusion, whilst the fearless hunters rode recklessly in their midst, 
keeping up an incessant fire at but a few yards distance from their 
victims. Upon the fall of each buffalo the successful hunter merely 
threw some article of his apparel—often carried by him solely for that 
purpose—to denote his own prey, and then rushed on to another. 
These marks are seareely ever disputed, but should a doubt arise as to 
the ownership, the earcase is equally divided between the claimants. 

The chase continued only about one hour, and extended over an 
area of from five to six square miles, over which might be seen the 
dead and dying buffaloes, to the number of five hundred. In the 
mean time my horse, which had started at a good run, was suddenly 
-onfronted by a large bull, that made his appearance from behind a 
xxol) within a few yards of bim, and, being thus taken by surprise, he 
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sprung to one side and getting his foot into one of the innumerable 
badger holes with which the plains abound, he fell at once, and I was 
thrown over his head with such violence that I was completely 
stunned, but I soon recovered my recollection. Some of the men 
caught my horse, and I was speedily remounted, and soon saw reason 
to congratulate myself on my good fortune, for | found a man, who 
had been thrown ina similar way, lying a short distance from me 
quite senseless, in which state he was carri d back to the camp I 
again joined in the pursuit and, coming up with a large bull, I had the 
satisfaction of bringing him down at the first fire. Excited by my 
success I threw down my cap, and, galloping on, soon put a bullet 
through another enormous animal. He did not however fall, but 
stopped and faced me, pawing the earth, bellowmg and glaring 
savagely at me. The blood was streaming profusely from his mouth 


and | thought he would soon dr Pp Th position 1 which he stood 
was so fine, that I could not resist the desire of making a sketch 
l accordingly distnounted, and had just commenced, when he sudden}y 
made a dash at me. I had hardly time to spring on my horse, and 
get away from him, leaving my gua and everything else bebind 
When he came up to where I bad been standing, he turned over the 
articles | had dropped, pawing fiercely as he tossed them about, and 
then retreated towards the herd. I immediately recovered my gun, 
nd, having reloaded, again pursued hua and soon planted another 
shot in bim; and this time he remamed on his legs long enough for 
me to make a sketch. This doae, 1 returned with it to the camp, 
carrying the tongues of the animals I bad killed, according to 
custom, as tr »phies of my success asa hunter. I have often witnessed 


; 


an Indian buffalo hunt since, but never one on so large a scale. In 
returning to the camp I fell in with one of the hunters coolly dris 
img a wounded buffalo before him. In reply to my enquiry why hé 
did not shoot him, he said he would not do so until he got him clos« 
to the lodges, as it would save the trouble of bringing a cart for the 
meat. Ife had already driven him seven miles, and afterwards killed 
him within two hundred yards of the tents. That evening, while the 
hunters were still absent, a buffalo, bewildered by the hunt, got 
amongst the tents, and at last got into one, after having terrified 
all the women and children, who precipitately took to flight; wher 


the men returned they found him there still, and being unable to 
+5 <)} 


, 


dislodge him, they shot him down from the opening in the top. 
Our camp was now moved to the field of slaughter for the greater 


convenrence of collecting the meat. However lightly I wished t 


think of my fall, I found myself the next day suffering considerably 
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from the effects of it and the fatigue I had undergone. The man, 
whom I had brought with me as a guide, was also suffering much 
from an attack of the measles. Next day our hunters sighted and 
chased another large band of bulls, with good success. At night we 
were annoyed by the incessant howling and fighting of innumerable 
dogs and wolves that had followed us to the hunt, seemingly as well 
aware of the feast that was preparing for them as we could be our- 
selves. The plain now resembled one vast shambles; the women, 
whose business it is, being all busily employed in cutting the flesh into 
slices and hanging them in the sun, on racks made of poles tied to- 
gether. In reference to the immense number of buffaloes killed, 1 
may mention that it is calculated that the Half-breeds alone destroy 
thirty thousand annually. 

Having satisfied myself with buffalo hunting amongst the Half- 
breeds, 1 was anxious to return to the settlement, in order to prose- 
cute my journey, and as this closed my intercourse with the singular 
race of Half-breeds, 1 should perhaps draw my narrative at once to a 
close. The incidents, however, which marked my course back to the 
Red River settlement, are not without their interest as illustrations 
of the character of the country and the habits of its wild occupants. 
On proposing to set out 1 found my guide so unwell that I feared he 
would not be able totravel. I tried to procure one of the hunters to 
take his place and return with me, but none of them would consent 
to travel alone over so large atract of country from fear of the Sioux, 
in whose territory we then were, and whom they dreaded, from the 
late occurrence, would be watching to cut off any stragglers. Being 
unable to procure a fresh man I was about to start alone, when my 
guide, who thought himself better, proposed to accompany me on 
condition that he would ride in the cart, and not be expected to at- 
tend to the horses or cooking. This ] readily agreed to, as his ser- 
vices as guide were of the utmost importance. 

We started next morning for the settlement, a distance which I 
supposed to be somewhat over two hundred miles. A party of 
twenty of the hunters escorted us for eight or ten miles, to sce that 
there were no Sioux “in ‘the immediate vicinity. We then parted, 
after taking the customary smoke on separating from friends. I could 
not avoid a strong feeling of regret at leaving them, having experi- 
enced many acts of kindness at their hands, hardly to be expected 
from so wild and uncultivated a people. We found a great scarcity 
of water on our return, most of the swamps that had supplied us on 
our way out being now dried up by the heat of the season. 


We fell in with a great many stray dogs and wolves, which ap- 
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peared to be led on by the scent of the dead carcasses. After hob- 
bling the horses, putting up my tent and cooking the supper, I made 
a sketch of our encampment, and then turned in for the night, not 
without some apprehensions of a hostile visit from the Sioux, as we 
were still on their hunting grounds and in the territory of the United 
States, being still a few miles south of the boundary line. During 
the night my guide, who was very ill and feverish, cried out that the 
Sioux were upon us. I started up with my gun in my hand, for I 
slept with it by my side, and, rushing out in the dark, was near 
shooting my own horse who, by stumbling over one of the tent posts, 
had alarmed my companion. We travelled on next day with the 
greatest rapidity that the ill health of my guide would permit, and 
on the evening of the 30th of June we encamped on the bank of the 
Pambinaw. I lost considerable time next morning in catching the 
horses, as they are able, from habit, to run a considerable distance and 
pretty fast, in spite of their hobbles. In the afternoon we arrived 
at the Swampy Lake, about fourteen miles across. A little before 
sunset we reached about the middle of it, but my guide complained 
so much that I could not proceed further. I succeeded in finding a 
small dry spot above water, large enough for me to sit on, but not af- 
fording room for my legs which had to remain in the water, there 
being no more room in the small cart than was necessary for the sick 
man. Having no means for cooking I was compelled to eat my dried 
meatraw. I tried to compose myself to sleep, but found it impossible 
from the myriads of mosquitoes which appeared determined to ex- 
tract the last drop of blood from my body. After battling with 
them until four o’clock next morning, my eyes almost blinded by their 
stings, | went in search of the horses which had strayed away to 
some distance into deeper water, tempted by some sort of flags grow- 
ing there. I had to wade up tomy middle in pursuit of them, and 
it was not until nine o’clock that we were able to proceed. After 
leaving this dismal swamp we were within a day’s march of the settle- 
ment, and my guide, believing himself to be much better, insisted 
upon my leaving him to drive the cart, whilst 1 proceeded at a more 
rapid rate on horseback. This, however, | would not do until I had 
seen him safe across Stinking River, which the horses had almost to 
swim in crossing. Having got him over safely, I left him, and pro- 


ceeded onward in the direction of the fort. But I had not gone far 
before I encountered one of the numerous swampy lakes that abound 
in this region and render the travelling extremely difficult. I had 
no doubt got upon a wrong track, for, on endeavouring to cross, my 
horse quickly sank up to his neck in mud and water. Finding that 
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I could neither advance nor recede, I dismounted and found myself in 
the same predicament, scarcely able to keep my head above the sur- 
face. 1 managed, however, to reach the dry land, and with the 
lasso, or long line, which every voyageur in these parts invariably has 
attached to his horse’s neck, succeeded in getting the animal out. 
I remounted and endeavoured to cross in another direction, but with 
no better success. I now found myself surrounded on all sides, as 
far as.I could see, with nothing but swamp. My horse refused to be 
ridden any further. I had therefore to dismount and drag him 
along as I best could, wading up to my very middle in mud and 
water abounding with reptiles. That I had lost my way was now 
certain, and, as it was raining hard, I could not see the sun, nor had 
Ta compass. I, however, determined to fix upon one certain course 
and to keep that at all hazards, in hopes that I might reach the 
Asseneboine River, by following which I could not fail to reach the 
settlement. After travelling in uncertainty for ten or twelve miles 
I had at length the satisfaction of reaching the river, and in two 
hours afterwards I arrived safe at Fort Garry. The next morning 
I learned that my guide had been brought in by two men who 
were looking for some stray horses. The poor fellow had got rapidly 
worse after my leaving, and had only proceeded a short distance 
when he was compelled to stop. He only survived two days after 
hisarrival. Fort Garry is one of the best built forts in the Hudson's 
Bay territory. It has a stone wall with bastions mounted with 
cannon, inclosing large storehouses and handsome residences for the 
gentlemen of the establishment. Its strength is such that it has 
nothing to fear from the surrounding Half-breeds or Indians. The 
gentleman in charge was Mr. Christie, whose many acts of kindness 
and attention I must ever remember with feelings of grateful re- 
spect. 

The office of Governor of the Red River Settlement is one of great 
responsibility and trouble, as the happiness and comfort of the whole 
settlement depend to a great extent upon the manner in which he 
carries out his instructions. The Half-breeds are much inclined to 
grumbling, and, although the Company treat them with great liber- 
ality, they still ask almost for impossibilities ; indeed as far as the Com- 
pany is concerned, I cannot conceive a more just and strict course 
than that which they pursue in the conduct of the whole of their im- 
mense traffic. In times of scarcity they help all around them ; in 
sickness they furnish them with medicines, and even try to act as 
mediators between hostile bands of Indians. No drunkenness or 
debauchery is seen around their posts, and so strict is their prohibi- 
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tion of liquor, that even their own officers can only procure 3 small 


allowance, given as part of their annual outfit on voyages. 


Without entering into the general question of the policy of giving 
a monopoly of the Fur trade to one company, I cannot but record as 
the firm conviction which I formed from a comparison between the 


Indians in the Hudson’s Bay Company territories and those in the 


United States, that opening up the trade with the Indians to all who 
wish indiscriminately to engage in it must lead to their annihilation. 


} 


For while it is the interest of such a body as the Hudson's Bay Com- 


pany to improve the Indians and encourage them to industry accord- 


ing to their own native habits, in hunting and the chase, even with 
a view to their own profits; it is as obviously the interest of small 


companies and private adventurers to draw as much wealth as they 
possibly ean from the c yuntry in the shortest possible time, although 
in doing so the very source from which the wealth sprin 
be destroyed. The unfortunate craving for intoxicating drinks, which 


characterises all the tribes of Indians, and the terrible effects thereby 
produced upon them, re nder such a deadly instrument in the hands 


of design ng men. It is well known that, although the laws of the 





United States strictly prohibit the sale of liquor to the Indians, it is 
impossible to enforce them, and whilst many traders are making 


rapid fortunes in their territories, the Indians are fast declining in 


~ 


character, wealth, and numbers, whilst those in contact with the 


Hudson Bay Company maintain their numbers, retain their native 
characteristics unimpaired, and in some degree share in the advan- 


tages which civilization places within their reac! 


A METHOD OF DETERMINING THE INDEX ERRORS 
OF THERMOMETER SCALES 
BY W. D. C. CAMPBELL, QUEBEC. 
Read before the Canadian Institute. January 26th, 1856 
The following simple method is proposed for determining the 
errors below 32° Ft. of Mercurial Thermometers, which have been 
compared and corrected above the freezing point. 
} 


If air has been earefully excluded from the tube, (as is the case in 


most Mercurial Thermometers,) on turning it upside down, the 
mercury will run from the bulb to the end of the tube, leaving a 
emal] vacuum in the bulb; by turning the thermometer quickly 
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upright, and giving it a slight jerk, the vacuum will be brought to 
the aperture of the fine tube, and when the position of the ther- 
mometer is again reversed, the column of mercury in the tube will 
separate from that in the bulb, leaving a vacuum in the tube. 

The bulb is then to be gently heated until the remainder of the 
mercury in it rises to the lowest point of the scale to be proved, and 
by again holding the tube in an upright position, the columns run 
together. A gentle shake will insure their joining, which is essential 

Let the bulb be now immersed in snow, or ice and water, until the 
mercury has nearly reached 32°, and it will be found that on again 
reversing the position of the tube, the mercury will separate at the 
same point of the scale, at which it had joined. 

The thermometer being placed in a horizontal or slightly inclined 
‘ position, with the bulb surrounded with wet snow, the separated 
column of mercury can be made to move upwards, (this is best effected 
by gentle taps at the end of the tube, )as re quire d, while the observer 
reads the lower and upper extremities at such intervals as he may 
find necessary. The readings may be written down as follows :— 

2 From — 30 to 33.2 

29 to 384.2 

28 to 35.] 

29 to 36.1 

— 26 to 37.0 

32° to 95.0 
By applying the corrections previously known at 82° and 95°, we 
find the true length of the column of mercury in degrees of the scale, 
and the true reading at each of the lower points of the scale may be 


obtained by deducting the number of degrees in the column from the 


' upper reading (corrected) thus 
Correction at 95° +’5—true reading, 95° 5 
Do. 32 - 0— Do. 82. O 
Column of mercury......63° 5 
Upper reading, 32‘ 
* Col. 63 5 


Correct reading for — 80° is — 31.5, — error at — 30 — 1.5 
It is scarcely necessary to mention that, in applying the above method, 
the greatest care must be taken that the length of the column of 
mercury is not affected by change of temperature. 
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REVIEWS. 
The Agriculture of the French Exhibition. By John Wilson, F.R.S. 


E., F.G.S., &c., Professor of Agriculture in the University of 
Edinburgh. Edinburgh: Adam & Charles Black. 1556. 


The grand conception, which originated, we believe, with Prince 
Albert, of inviting all the civilized nations of the world to bring to 
one centre their various characteristic productions from the wide 
domains of nature and art, has already been productive of extensive 
and beneficial results. The great Exhibitions of London and Paris 
have now become matters of history, and although their brief exist- 
ence belongs to the past, the mighty impetus which they imparted to 
the genius and industry of nations will continue to be felt to distant 
periods of the mysterious yet hopeful future. These Exhibitions are 
characteristic of an age of rapid progress in the useful and ornamental 
arts, and constitute a marked epoch in the advancement of a higher 
civilization, in which those great national, moral and social relations 
of the race, occupy a prominent position. It may be that some of 
these effects will not become speedily apparent ; even, perhaps, when 
they are the most latent, they may become the silent but effectual 
means of accomplishing ultimately the most valuable and enduring 
improvements. The harmonising influences which such Expositions 
exert on the different races of mankind, the prejudice s they diss pate, 
the catholicity of spirit they inspire, and the expansion of thought, 
improvement of taste, and general elevation of the whole mind in 
many of the best elements of progression and Christian civilization, 
which they tend to produce, form an invaluable and much needed 
discipline of both mind and heart, and cannot fail in the end of secu- 
ring in the highest sense, “the greatest happiness of the greatest 
number.” 

The work which stands at the head of this article was prepared in 
the form of a lecture, and delivered by the author to his Agricultural 
class in the University of Edinburgh. Professor Wilson is favorably 
known on this side of the Atlantic. He was appointed one of the 
British Commissioners to the New York Industrial Exhibition in 
1853, when he attended the Provincial Shows of both sections of this 
Province. Canadais under great obligations to him for the interest 
he took in our department of the London Exhibition, in 1851, and 
the favourable disposition he has subsequently shown towards Cana- 
dian productions, both in the Paris Exhibition, and with reference to 
their introduction to the Crystal Palace at Sydenham. The British de- 
partment of Agriculture in the Paris Exposition was entrusted to his 
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care, and he was also appointed a Juror in the general examination 
and adjudication of awards. We need scarcely say, therefore, that 
Professor Wilson must be highly qualified, from previous acquire- 
ments and professional duties, to speak and write on the Agriculture 
of the French Exhibition. We proceed to lay before our readers a 
few facts and statements relating to this department, gleaned princi- 


pally from his lecture. 


The Agriculture of France continues as yet very defective in 
reference to two of its most important departments, draining, and 
the use of special manures. The former, Professor Wilson says, is 
daily becoming more appreciated, and some few plans of drainage 
were exhibited, with a comparative statement of results. A French 
writer on agriculture, who has already established a European repu- 
tation, Leoncr pe Laveranr, observes in a recent number of the 
Revue des Deux Mondes: “That with badly worked and badly 
manured fields as is still the case with three-fourths of France, 
drainage can produce but little good effect. Great progress has to 
be made in most districts before that. The adoption of a good rota- 
tion costs less, and may prove as productive. Then comes the 
employment of some improved implements, as a good plough, a good 
harrow, threshing by machinery, and the use of improvers for the soil.” 


Guano till quite recently has been but very sparingly used in 
France. During the first six months of 1854, out of 225,000 tons 
exported from the Chincha Islands, 113,000 went to England, 98,000 
to the United States, and only 5688 to France. In 1855, however, 
France imported 100,000 tons of this valuable fertiliser. Con- 
siderable attention seems lately to have been given in that country 
to the manufacture of artificial manures, several of which were 
exhibited. “ Ofthese,”’ the Professor remarks “one, the Fish Guano— 


“ Particularly claimed attention, inasmuch as the practicability of the manufacture 
was lately the subject of much discussion in scientific as well as in commercial circles, 
It was manufactured, I was informed, upon a considerable scale, the process 
differing somewhat from that suggested in this country, The fish, either the 
refuse of the market or otherwise, is cut into pieces, and submitted to the action 
of high pressure steam (four or five atmospheres) in suitable vessels, for about an 
hour. It is by that time sufficiently cooked, and is then ready for the presses, 
which expel a great proportion of the water, and leave the residue in the form of a 
cake. This cake is, by means of a coarse rasp or grating machine, broken up into 
a sort of pulp, which is spread out in thin layers on canvass, and dried by means of 
warm currents of air. It is sold either in this state or more minutely divided by 
means of the ordinary grinding processes. It is stated in this condition to corres- 


per cent. of nitrogen, aud from 16 to 22 per cent. of phosphate. The price was 


pond to 22 per cent. of the crude weight of the fish, and to contain from 10 to 12 
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20 francs per 100 kilogrammes (about £8 per ton), and the demand regularly in- 


creasing. Probably there are few places where this manufacture could be carried 
out more advantageously than along the north-east coast of this country, where 


both the raw materials,—fish and fuel,—are so abundantly provided; and I cer- 


tainly think the simple process of the “ Angrais Poisson ” is more economical than 


4 1 prefera to the proceases Litherto recon , 
Ir ; . mrcultural ley r+ ‘ + +) . ? te " 
nthe agricultural implemen iepartment t re Was an exlensive 
lisplay, but nothing particularly novel or supericr to what had been 





previously ex ited elsewhere. There were no less than 350 exhibi- 


tors, whose productions as might be expected indicated very different 


8 t 


orders of merit.”’ 








* The practical trials of the implements were of a somewhat irregular and pro- 
tracted character. Those coming i itely under the adjudication of the 
Agricultural Jury were carried t satisfactorily, considering the lies 
attenda operations of su a lar ‘ f ma sand im ts, 
mos Tering fron und many of them e ely ¥ to t ‘ ture { the land 
I tr a ¢ ry i ¢ iderabie excit t a t country sent ite 
representatives from far and near. Ministers of State and Imperial Commissioners, 
with their President, the Prince Napoleon, Arab ‘fa, and foreigners from all 
parts of the globe, came to see the experiments ; w e the presence of a battalion 
and a gad wit t accom pa . rredan fy, ta 
cha I 1 se warlik ‘ al s forn a striking 
backg for a living | of a a The results of tt , 
c " , sw be officia 7 \ , Juri The character of 


the English implements was weil sustained, in none perhaps more than in the 





ploughing trials, wt the dynamometer showed, that while it required only a force 
equal to 17°01, to turn over a cerfain quantity of earth in a certain time, with the 
best English plough, it required a for { than 2 jo the same work with 
the ot Fr h one, and 82°38 with the best Belgiar | ough Many ot r ploughs were 
tested, some requiring a force of 60, 80, and“indeed nearly 100, so that practically 





me horse with the English plouch would be as efficient as fowr or five horses 


attached to some of the other ploughs. In the trials of Reaping Machines, the 


Americans were each time victorious: the work wasadmirably done. An English 





and a Canadian mac e, on Bell's 3 . were forced to withdraw from some 
lerancement of the working gear. T machines, from their economy of labor, 
and rapidity and excellence of work, appeared to prod a great effect upon the 
crowds w witnessed t oper “ that the agriculture of 
F eis rt t eufi vy ady if introductior What 
Palladius said of old, is equally trne now,—that they are on y to be used when the 
fields are large, and the surface leve!,—and these are certainly not the present 


sorditions of France.” 


“ Of all implements,” says M. de Lavergne, “the most necessary is 
the most difficult to perfect; there is not such a thing as a perfect 
plough, and it is very doubtful if it be possible to find one which 


shall satisfy every condition. All the ploughs were tried by the 


jury; those which did apparently the best work with the least 
draught were, the English Howard, the American [Canadian] 
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Bingham, the Belgian Odeurs, and the French Frignon. As the 
experiment shewed no very marked superiority in any, it is probable 
that each nation will keep to its own. That which is defective and 
imperfect ia the work of the plough has to be supplied by other 
implements ; as scarifiers, diggers, harrows and rollers. For these 
the superiority of the English is incontestable. Nothing can match 
Garrett's cinease, Colman’s weeder, and the Norwegian harrow and 
clod crusher of Crosskill. These superior implements are now copied 
in France, as far as the high price of iron and the means of our culti- 
vators admit.” 

In the trial of implements we understand that Morse’s plough, 
manufactured at Milton in Upper Canada, stood next to Howard's 
in lightness of draught and quality of work, then came Bingham’s, 
an iron plough, the irons of which were not polished like Morse’s—a 
circumstance that will, to some extent at least, account for the small 
difference of draught on a first trial. These two ploughs were pur- 
chased with many other articles by the Canadian Governmen., and 
transmitted to the French Exhibition. It is no small honor for the 
daughter to be but slightly excelled by the mother, in that most 


ancient, important and characteristic im} lement, the plough. 


In the fourth section, relating to the produce of cultivated crops, 
the first and foremost place is assigned to the French Colony of 
Algeria, which, after being for many years dependent for a considera- 
ble portion of its food and a drag on the mother country, has been 
changed by the adoption of an improved system of tillage, into a large 
exporter of the necessaries and of some of the luxuries of life. 
But Algeria is not without her rivals. Professor Wilson remarks; 


“ Rivalling the fine samples of hard wheats from Algeria, were the white wheats 
of Australia, Tasmania, the Cape, Canada, and Sweden. France, Spain and 
Belgium also exhibited beautiful wheats, both white and red; while the red wheats 
of Portugal were very highly commended. Austria and Baden both funished very 
tomprehensive and well arranged collections of agricultural produce, and the 
quality of the wheat exhibited by Turkey shewed the richness of her soil, while 
the dirty unmarketable condition testified to the want of care of its inhabitants, 
Denmark, Sweden, Canada, and Hungary exhibited the finest samples of barleys ; 
and Tasmania sent a sample of oats equal to any in the building. The specimens 
of maize were very numerous and of admirable quality ; the finest perhaps were 
from Algeria, Canada, Australia, Portugal, Hungary, and Styria. Rye and buck- 
wheat, two crops hardly known as bread corn in this country, were contributed by 
France, Bohemia, Denmark, Sweden, and Canada, in which countries they are 
very largely consumed. Samples of rice were contributed by South Carolins, of 
remarkable size and color ; Algiers, Portugal, Tuscany, and the Pontfical States 
also exhibited their produce. Bavaria, Bohemia, and Belgium sent fine collections 
of hops of superior quality. Canada also exhibited samples showing a marked 
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improvement in quality since 1851. The advanced state of the faz cultivation in 
France, Holland, Belgium, and Austria, was well represented ; from each country 
an extensive series of samples of various qualities, and in the different stages of 
preparation, was sent. The tosacco specimens, I was informed, were of extraordi- 
nary quality, in many cases, I am sorry to say, superior to the samples of grain of 
the exhibiting country. Those most commended were contributed by Algeria, 
France, Austria, Baden, Spain, and Portugal. From Greece a small collection of 
grain was sent, as also a pot of honey from Mount Hymeitus, which the umpires, 
atill faithful to the traditions of the poets, pronoun ed to be the best in the Exhi- 
bition.” 

British agricultural produce was confined to one collection, exhibit- 
ed by the British Government, and entrusted to the care of Professor 
Wilson, who manifested no ordinary amount of taste and skill in 
procuring and arranging the several articles, which excited much 
praise and admiration, both from the visitors and the press. The 


official Hand-book has the following remarks: 


“ Vegetable productions occupied a large space in the contributions from the 
English Colonies. Their prodigious variety, their relations with manufacturing 
industry, and with the a/imentation of the country, assigned to them naturally a 
prominent position in the Exposition of 1855. But we were not prepared to see 
the agricultural produce of England represented with such éclat. Whilst the con- 
tributions from the Indies strack us by their variety, which, so to eay. prevented 
all methodical classification ; those from England were arranged in admirable order, 
and thus enabled us to appreciate at a single glance the results of that high cultivation 
which the necessity for a large production has forced upon this great nation. The 
cereals, leguminous and forage plants, and the indigenous timber woods, were 
represented by specimens in their natural state; the roots and cultivated fruits 
were represented by wax models; the domesticated animals by carefully painted 
portraits This collection, in ita ensemble, does the greatest honor to those who 
made it; our only regret is that the place assigned to it in the Annexe was some 
what removed from the great lines of circulation.” 

The cereals of Canada occupied a high position, and our wheat was 
among the best produced by any country. The native woods of this 
country, which were sent over in large sections, in like manner 
attracted much notice, inasmuch as most of them possess a high 
economic value. On this subject the Professor remarks : 

“Thus far I have only touched upon the produce of cultivated crops, and 
these have for the most part been the food substances of Europe. Of these even 
some fine specimens were sent from our own Colonies, but their strength and inn- 
portance were displayed in the admirable collection of the produce of special crops, 
or of those obtained without any cultivation at all. First and foremost of these, in 
number and beauty of specimens, if not in actual importance, must be classed the 
woods used for construction and for ornamental purposes. In these the English 
colonies of Canada, Guiana, Jamaica, and Australia, were without any rivals, The 
gigantic dimensions of the soft timber of Canada were only equalled by the strength 
of fibre and beauty of grain of the hard woods of lower latitudes. Each specimen in 
these large collections was correctly named, and formed an object of study for the 
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economic botanist, no less than an object of commercial interest to the merchants 


and artificers of Europe. Such a large collection of specimens offered an excellent 
opportunity for testing their comparative value for different purposes of construc 
tion; and a series of experiments were carried out, the results of which, I have no 
doubt, will materially add to our knowledge of the relative strength of materials 
The’ importance of these experiments would probably be more readily seen in 
reference to shipbuilding than to any other ordinary purpose for which wood in 
large quantities is re quired. In shipb tilding about 40 cubic feet (using round num- 
bers) are required per ton,—sey 32 cubic feet for the hull, and 8 cubic feet for 
fittings, —this would give for a ship of 1000 tons 82,000 + 8000 cubic feet. The 
two important elements for the consideration of the builder are strengt) aud specific 
gravity,—both separately and in relation to each other, The value of the former 
is not so generally determined as that of the latter; indeed this formed the prin- 
cipal o! ject of the experiment alluded to; let us see, then, how far the latter 
element of the physical character of timber influences the ship. The first-class 
woods entered at Lloyd's are eight in number—English oak, American oak, African 
oak, Morung Saul, East India teak, Greenheart, Mora, Iron bark ; these moatly differ 
considerably in specific gravity. A cubic foot of English oak weighs 40 Ibs.; of 
American oak, 46 Ibs.; of African oak, 50 Ibs. ; of Malabar teak, 39 Ibs. ; of Mora 
excelea, 62 Ibs.: of Iron bark, 65 Ibe sesides these, other woods are largely used, 
as Honduras mahogany, which weighs 81 lbs. per cubie foot ; Eucalyptus, 50 lbs. ; 


Canada pine, 22 lbs. ; and cedar, 25 Ibs. 


“Now, taking these specific gravities into calculation, the hull of a 1000-ton 
ship would require of English oak, 572 tons; of American oak, 657 tons; of Afri- 
can oak, 714 tons; of teak, 537 tons; of Mora, 885 tons; of Eucalyptus, 714 
tona, and of Iron bark no less than 930 tons; while it would only require of 
Mahogany, 443 tons; of Canada pine, 316 tons; or of Cedar, 362 tons. 
Taking the two extremes, Iron bark and Canada pine, a difference is shown of 
614 tons—nearly 200 per cent.—in the displacement tonnage of the vessel, and 
consequent increased capacity for freight. 

“These collections contained alsomany woods valuable for farniture and orna- 
mental purposes,—the black walnut of Canada, for instance, of which a suite of 
drawing room furniture was shown ; the Dacrydium Franklinii, or Huon pine of 
Tasmania, whose fragrant odour and brilliant golden color attracted much notice. 
In the Algerian collection were some fine timber woods, and also some beautiful 
specimens of the Thuja articulata, whose richly marked, deep tinted knots found a 
ready sale in Paris at the rate of 2s, per lb. weight. The specimens of Amboyna 
wood in the Dutch collection were remarkably beautiful. One piece was valued at 
1200 franes.” 


The spirit of the author's concluding observations will find a ready 
response among the true hearted of our race, not only in Canada, but 
in every civilised nation of the earth : 

“ This brief sketch which Ihave given you has touebed but the surface—the 
salient points of interest which naturally present themselves to the ordinary ob- 
server. Butaman cannot long remain an ordinary observer whose duties lead 
him, day by day, end week by week, to the examination of these great and varied 
evidences of Divine beneficence. He cannot compare unmoved the productive 
ratio of skilled and Christian Europe with that of the dark, unevangelized nations 
h 
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of the East. He cannot but trace the hand of Providence in adapting the wante 
and pro luce of a country to each other,—whether he seeks for it in the contribu 
tions from the ice-bound shores of Scandinavia or the sunny lands of souther: 
latitudes. He feels, after all, how poor are man's efforts, and how small is his 
success, when—with al! the powers of advanced civilization, the matured intell 
and the developed skill he cannot rival the beauty and the richness of those 
which Nature has bestowed on land ' 1 her away is 
} Ilia intellect may origit ate, s akill 1 vy anply,—asecien 


may lend means for the adaptation of Nature's gifts to his daily need, sow! 


great truth that—though as 


finitences must ever come home to his mind with the 
; 
H 


Paul he may plant, and as Apollos may water,—it is God that giveth the increase.” 

We two, in Canada, have many great and wise lessons to learn 
from the part we have played in these palaces of Industry reared 
successively in the two chief capitals of Europe and of the world 
We havé much to be justly proud of in the appearance we have made 
but our experience will have been to little purpose, if we do not als 
learn from it how much we have yet to accomplish in every way, t 
place us on an inte llectual as well as an industrial equality with thes 
the foremost among the nations of the world. 

G.B 


Researches on Colour-blindness, with a Suppl ment on the Dange r at- 
tending the present system of Rail ay and Marine C loured Signals. 
By George Wilson, M. D., F.R.S.E., Regius Professor of Tech- 
nology in the University of Edinburgh, and Director of the In- 
dustrial Museum of Scotland. Edinburgh: Sutherland and 
Knox. 1855. f 


There are few persons, we imagine, who would not be startled if 
their friend standing by them, looking at the same object, and en- 
dowed with eyes to all appearance as acute of vision as their own, 
were to declare that the rainbow was only a white circle, that the 
varied hues of a sunset were but increasing shades of darkness, or 
that the gorgeous coloring of a picture by Titian was undistinguish- 
able from the chiaro obseuro of a mezzotint; yet, reflection may con- 
vince us that such an incident is quite within the limits of possibility, 
since the impression of colour conveyed to the mind by some func- 
tion of the apparatus of vision must depend on the organization of 
that apparatus, which will vary in different individuals ; and this va- 
riation may in some cases be exalted into so wide a difference from 
the normal type as to involve the confusion of colours which are dis- 
tinct to ordinary eyes, or even, as in the case suggested, the oblitera- 


tion of all. Though this extreme case is very rare, we have abun- 
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dant proof of its existence; and that, between the eye thus abso- 


lutely destitute of perception of colour and the normal eye, which is 


only insensible to the distinction between faint shades of contiguous 
colours, there exists a great variety of sensibility to colour in different 
persons, commencing with those rare cases which confound all colours 


lrare, which confuse one of 


indiscriminately, passing on to others, stil 
the primaries with another and with all composites, or which ar: 
sometimes insensible to the primary red; then to more frequent 
cases of confusion of one or more composites, and thus terminating, 
though by no marked definition, in the normal eye. To designate 
these various grades of defect the appropriate term colour-blindness 
has been adopted, superseding (we hope) the name of Dalionisim, 
which that illustrious chemist had unenviably suggested to Continen- 
tal savans by being one of the first to call attention to the subject 
through a description of his own case. The term, however, must be 
understood as restricted to cases where the deficiency is decidedly 
marked (since we are a/l more or less colour-blind), and does not 
properly include such cases as consist merely in a defective memory 
of colours, in which the inability to name any particular colour pre- 
sented does not result from inability to distinguish between it and 
another when simultaneously contrasted to the eye. 

Previous to the publication of the work which is the subject of 
this article, information on this interesting subject was not readils 
accessible, and was sufficiently scanty: a couple of admirable 
memoirs by Wartmann; descriptions of particular instances scat- 
tered through the Transactions of scientific societies; the investiga- 
tions of Seebeck, and the digests of Brewster, Herschel, and Moig- 
no, comprised nearly all that was then known. Fortunately the sub- 
ject attracted the attention of Dr. George Wilson, the gentleman 
whose recent appointment to the chair of Technology in the Univer- 
sity of Edinburgh, and the Directorship of the National Industrial 
Museum, has been hailed with pleasure by the scientific world; and 
to his exertions we owe not only a vast accession of original facts 
and cases, but the clear and full exposition of the whole subject con- 
tained in the work before us. Dr. Wilson appears personally to 
to have examined above seventy marked cases (besides numerous 
others communicated to him from all parts of the country) occurring 
in all conditions of life, and sometimes presented in a manner which 
conveys to the normal-eyed a sense of the ludicrous. Thus, to select 
a few instances almost at random, Mr. N. (who thinks his blindness 
an advantage to him as an amateur artist) says, “I have sometimes 
attempted a coloured landscape, relying upon a friend to select the 
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appropriate crayons in regard to tint, whilst I exercised my own 


judgme nt in regard to tone; if, as has often been done for experi- 


. ' 
ment, what others call a red crayon is given to me, whilst executing 


th, I have 


the fi liagre of a tree, provided it suited my ideas of det 


} 
never distinguished the difference, and have now some drawings with, 
lam told, bright red intermixed in the foliage: and m one instance 


A sea piece has light pink crests to the waves I selected these my- 


self. the assorted crayons having become intermixed . . bd 

I remember the late Lord \ king his wife for wearing a scer- 
) g 

let dress; she assured him it was bright green ; and on comparing 


notes with him, I found that our defect of vision was precisely the 
same, although he had been scares vy aware of it until that time 
My brother, when a child, once pick d up a red-hot coal, asking 
‘what that funny green thing was? 


; . 
Strange as it seems, Dr. Wilson gives us several instances o! ar- 


tists suffering from this defect The brother of Admiral —— 
once painted a red tree in a landscape without being aware that he 
had done so: Dr. S. says he has done the same: one artist-pupil 
C pied a brown horse in blu sh-g een, painted the sky 1 »se-colour, 
and roses blue: another paint da head withaface m ldy-green, and 
i sists d ona packet of emerai l- cen be Mig vermi f wv. 

Rather awkward it must have been for Admiral ——— when he 


chose a pair of green trowsers once, th iking they were #rown: 


} 


and still more for those members of the Society of Friends of whom 


gy to 


we read ‘one provided himself with a 4 ttle-green coat, intendin 
purchase a brown one ; and selected for his wife, who desired a dark 
gown, a scarlet merino. Another, who is an upholsterer, purchased 
scarlet for drab, and had to rely upon his wife and daughters to se- 
le 


we sympathise with that unhappy Minister in the same sober commu- 


t for him the fabrics needed in his profession !’ Most of all should 


nity, who selected scarlet cloth as material for a new coat. In little 
better case was that officer of the navy who purchased ‘a blue uni- 
form coat and waistcoat with red breeches to match,’ or the under- 
taker’s apprentice, who ‘on being sent for black cloth to cover a 
coffin, brought scarlet ;’ or those journeymen tailors who ‘ matched 
the scarlet back of a livery waistcoat with green strings ; put a ruddy 
brown side by side with a dark green ; informe da purchaser that a 
red and blue stripe on a piece of trowser-cloth was al/ blue, and put 
a crimson patch on the elbows of a dark-blue coat.’ 

It is certainly curious that colour-blindness should thus be found 
in professions where we should least expect it: thus, says Dr. Wil- 


son, ‘dyers, painters, weavers, clothiers, and the members of other 
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callings much conversant with colour, are not unfrequently colour- 


- 


blind. I, myself, have very recently doen offered “ any reasonable 
‘fee’ if | would cure a worthy working tailor of almost total inabil- 
ity to distinguish colours. IL kuow of cases among haberdashers 


‘and silk-mercers; and on enquiring at one of the latter, who had 


- 


served under a colour-blind master, and thereby had his attention 
‘ directed to the matter, what became of those haberdashers whe 


* could not distinguish colours, he made the unexpected reply, “ that 
* they generally ended in mourning-warehouses.” ’ 

We find also instances of chemical students unable to tell the 
colours of their precipitates, and even a chemical professor who 
hardly dare speak to his students about the colours of bodies ; of- 
fice-clerks using red and black ink without knowing the difference, 
and obliged to ask a friend which is the red and which the black 
sealing-wax. Dalton himself compared red sealing-wax to one side 
of a laurel leaf, and a red wafer to the other, and his doctor's 
scarlet gown to the leaves of trees; and lastly, a house-painter, 
who could not distinguish any colours but black and white, and whe 


‘ trusted to his wife in selecting and mixing colours,’ on one occasion 





“ painted some square yards of the wall of a public building blue, 

s under the impression that he was producing a stone-tint. 

: Our limits do not allow us to follow Dr. Wilson through the 
many varieties of colour-blindness that he has recorded, but we 
quote the following as illustrations 

(Case of Dr. ¥., described by himself.) 

“ The colours I see in the rainbow are blue and yellow, Crystals examined by 
polarised light presert to my eye the same appearance as to vours—most likely ; 
that is to say, I see ‘he yellowand blue, the red and green, and on turning the prisra 

: round I see them changing, but I cannot retain in my eye the red and green, and 

ol could not tell them on a piece of cloth the next minute 


“The col.urs which I distinguish best on natural objects such as cloths, glass, etc., 
I think are vellow and blue, the worst are red and green. Yet when I try to ans- 
wer your two questions, which I must run together, ‘What colours are confounded 
with each other, or supposed identical or undistinguishable?’ and ‘What mistakes 
have been made in reference to colours” I feel that I may be said not to recognise 
any colour. In the first place, I never could recognise corn whether it was yellow 
or green, the green appearing only asa darker shade of yellow. Green and red { 
canvot distinguish from each other. Red I never saw in the fire, gas, candles, etc., 
or in infusion, are all the most 


only yellowand blue. Red cabbage crowing, pickled, 


beautiful blues I can conceive, and it was by not observing any change by acids in 
the infusions of red cabbage, when attending Professor Hope's chemistry class where 
] used to stare for the whole hour expecting to see the change, that I first beeame 


fully convinced of my greit defect. Red, again, in the lips, cheeks, nose, roses 






(red), gooseberries, inflammations, and the like, loaks blue tome!—(I never saw & 
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red rose in my life) and yeton recently taking up an oil-paint, to illustrate to anoth- 

‘ ¥ conception of 1 colour of the lips, y will be astonished to hear that I took 
I I 

up agreen (terre verte On another occasion I was very much annoyed at a liule 


bey who could tell a blue line of watercolour, drawn across my finger, from blood 


I could see no difference Strawberries, cherries. ete. 1 can recognise without the 





Siightest difficulty, but I don't trouble myself about their colour; I see only a differ- 
ence as regards what 1 call shad Pinks, lilacs, purples, aad blues, are all the 
sain our, only differing in intensity Browns, russets, maroons, olives, citrines, 
be a host of others, are just anything that | car ess at, st I] never get further 
1 r h>row r green The na of th other « ira I don’t think I ever 

1. Indeed I never speak of colours ss I cannot avoid it, and the only 
pract il mistake I ever made in regard to ther was purchasing a pr rple neekloth 


ler the impression that it was black. That was the only mistake; for a good rea- 


, | never bought a coloured piece of dreas, alone, either before or since | may 
tion that the same colour, when presented to my eve on different o jects, erpe- 
y with unlike surfaces, often, I may say generally, appears quite different on 


reading it over, very abeurd, and w 1 lead one to ask,‘ What can he see * 
» | ’ I rave the firm idea and fe : ri my own tm it at I see colours the same, 


and a8 Gdistincti¥ as you 





(Case of Dr. K.. a medical man, described by himself.) . 


iT 











To « eavour to fam ize my eve tothe primary and prismatic colors, I keer 
my writing desk, and look almost daily at, a chart of the primary and, priamat 
yjlours. These, I think, 1 know on the card, but 1 make sad blunders when I leave 

the card } *k at ailkes, « a, powders, fluids, or flowers. Indeed, / dere ne 
“7 1 endea ir at al 3 Ie e objects by other characters 
tha t = of your 
When a boy at school, my attention was directed to ny want of knowledge of 
lour by f ng Icoukd not see what my father called the bright red berries of th 
y W lie ver childre easly found it trees whit were k ripe 
I t ld t I can s ar let t i { T 
‘ y ‘ exceed riv dea 
vou by giving me lessons m painti: 
maak other colours, wis r to believe 
tt colour, not from a visual defe 
Il dest: ulsing on wrong colours, as blu 
for pu w for others. I still t 





the surprise he exhibited when he found I could not detect a red cloak spread ove 





a hedge, across a narrow field —hedge i cloak sppeared to me the 





and they do so to this day. 


“ Blue and yellow are to me the brightest of all colours. Red (that is scarlet 
s to me a pleasing sober colour, whi refreshes my eye as u 1 as gres ex 
I cannot tell any difference colour between certain shades of these. Red sealing 





wax and grass, for instance, are absolutely the same exact colour. Some shades ot 
rent Prussian blue and rouge 


} 





brown, green and red, I cannot detect to be d AVE 


she same hue. A rose, the lips, a ruddy complexion, and the face of a man dis- 
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coloured by nitrate of silver, are to my eyes absolutely the same, Yet my eye can 
appreciate most delicately the various shades of all these colours, but they are all 
to me but shades of one colour, and that eolour varieties of what I can see in the 
pure deep sky or in Prussian blue—in fact, blue in various dilutions. Red hot coals 
and gamboge yellow are to me identical in colour. Infusion of red cabbage deep- 
ened by alkalies, or reddened by acids, to me exhibits no change of colour, but 
only a greater intensity or depth of colourin the acid jar—the actual colour remains 
absolutely the same. I cannot detect cherries, strawberries, or the red fruits from 


the leaves but by their form. 


“In purchases I have consequently made many mistakes, For instance, 1 bought 
a red dreas thinking ita green one. I have, on more than one occasion, bought red 
and green trousers thinking they were brown, and had to get them dyed afterwards 
to get them worn. In Paris | bought a red cap to wear instead of a hat, thinking 
it a green one; in fact, 1 could give very many instances of similar mistakes 

Dr. Wilson adds to this the remark : 

In the preceding explicit account, Dr K. has, in addition to direct statement, 
supplied an incideata! proof of his colour-blindness. He refers to infusion of red 
cabbage as being deepened in colour by alkalies; but this infusion, which is origi 
nally purple, is not rendered darker by alkalies, but is changed into a bright green, 
An equally striking, and withal amusing, evidence of inability to distinguish colours 
is afforded by the chart of prismatic colours to which Dr, K. alludes. He was ad- 
venturous enough to prepare it himself, and the result may be anticipated ; a youth- 
ful member of his family soon informed him that one of the spaces was wrongly 
coloured ; and on asking sight of the chart I found that what was called the violet 
band was a full crimson, so that both extremities of the prismatic spectrum were 
represented as red, 

Almost all the cases referred to in this work present nothing of 
melancholy in the subjects thereof: never having known the beauty 
and charm of colour, they do not suffer from the deprivation, and 
their mistakes are to themselves rather a source of amusement 
than annoyance; but one case is mentioned of a gentleman in full 
possession of his colour-faculty, receiving, by a fall from his horse, 
a concussion of the brain, which terminated in the permanent loss 





to him of this power. 
It is painful to read that— 


Whilst formerly a student in Edinburgh, he was known as an excellent anatomist ; 
now he cannot distinguish an artery from a vein by its tint. He was previously 
fond of sketching in colours, but since his accident he has laid it aside as a hope- 
less and unpleasant task. Flowers have lost more than half their beauty for him, 
and he still recalls the shock which he experienced on first entering his garden after 
his recovery, at finding that a favourite damask rose, had become in all its parte, 
petals, leaves, and stem, of one uniform dull colour; and that variegated flowers, 
such as carnations, had lost their characteristic tints. 

Alone of all the cases which I have recorded, he knows what he loses by his co- 
Jour-blindnesa, and is even worse off in some respects than the totally blind; for if 
they have never witnessed colours, they will not think of these as things they can- 
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not recall ; and if they have known them, they can, as the seeing do in dreams, re- 
call them, it may be dimly, but yet on the whole as they are. Bat for Mr. B., the 
colours which he saw, are not only effaced, but are replaced by tints the most up- 


like those which they once bore 
It is only due to Dr. Wilson that we should dist nethy state 
some of the important facts and laws of which he may claim in this 
work to be the discoverer. These are 
L. That the colour RED produce s to some eyes the sensation of pos. 
itive blackness ; a most valuable fact which goes a long way to 


explain some of the difficulties of this subjec t. 


2. That the colour-blind have a perception of intensify more acute 
and also discordant with that of ordinary vision 

3. That the sensitiveness to colour of a colour-blind eve, suffers 
sooner from the withdrawal of light, (or by deepening « f shades) 


than that of a normal eye, and at the same time that the percep- 
: ' 
tion of form and outline is more persistent to the abnormal. 


4. That there is a‘ chromic myopia,’ or short-sightedness to colour 


; 
not accompanied by a corresponding short-sightedness to form 
or outline, 80 that, whereas to the ordinary short-s ght j eye, 
Sorm disay pears before « yur: in this myopia the colour mes 
undistinguishable while the outline still remains distinct 


We cannot readily present in a separate form other valuable facts or 
suggestions for which Science owes much to our author, but we would 


particu arly refer to the observations on the effect of artificial light in 


. ‘ 5 , " ; 
influencing the perceptions of the colour-blind ; to those made with 
the colours of the spectrum, and to the practical method of relieving 


to some degree this natural defect by artificial means. What we 


have specified above will undoubtedly throw fresh lustre on an 


a 
~ 


already brilliant reputation, and the more so when we consider the 
difficulties which meet us on the threshold of such an investigation 
as this. Our nomenclature of colour is altogether vague and indefinite ; 
the term ‘ red’ for instance includes an infinite variety of tints differ- 
ing from each other both in hue and intensity, and there are (or at 
least there were) no ready means of identify ing any precise tint 
offered: again most of the experiments must be made by means of 
pigme nts or <¢ lo ire d ske ins of worst« d or silk, an 1 thes: are evid ntly 
inferior to, and indeed may give totally different results from those 
made with the corresponding homogeneous tints of the solar spectrum ; 
80 als » the nature of the ] gt t ov which coloured ob} cts are seen 


powerfully affects the impression of tint ¢ nveyed to the eye: but 


most of all, the difficulty lies ir. the want of a common language be- 
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tween the experimenter and the colour-blind subject. We cannot do 


better than give Dr. Wilson's own words on this point. 

“ All cases of colour-blindness agree in this; that to the extent of 
its occurrence in any one, it implies a condition of vision, in reference 
to which there is not a common experience, and therefore cannot be a 
common language between those conscious of colour and those un- 
conscious of it. The information, accordingly, which they can con- 
vey to each other is almost solely of a negative kind. We cannot, 
for example, give to one who never saw green a positive conception 
of what we understand by it; we can at best make him aware that 
it is none of the colours he does see. And he, on his part, cannot 
make us understand what positive impression green makes upon his 
eye, although he may satisfy us that it is something different from 
that which blue or yellow makes.”’ 

Such considerations as these require not only the utmost skill and 
care in the investigator, but render a classification of the observed 
phenomena extremely difficult, if not, in the present state of our 
knowledge, impossible. Accordingly we find in the present treatise 
even the small attempts at classification made by preceding writers 
overthrown, and the classification with which Dr. Wilson himself sets 
out is abandoned before the close; there really seems no other state- 
inent at present to be made than that the varieties of colour-blindness 
are infinite in number and insensible in gradation. 

With regard to the statistics of this defect, Dr. Wilson's researches 
present us with the startling result that nearly one in eighteen of the 
whole population is more or less colour-blind, a conclusion drawn from 
an examination of 1154 cases taken indiscriminately and comprising 
a corps of soldiers, of the Kdinburgh police, and the students of the 
University. There is also no doubt that the defect is hereditary, and 
runs in families ; and that, though generally coexistent with infancy, 
it may be temporarily induced by certain diseases, and even per- 
manently by cerebral injury. A strange exemption is exhibited in 
the case of females, among whom Dr. Wilson has been able to furnish 
only two or three instances of colour-blindness. ‘‘ Its occurrence,” 
says our author, with small show of gallantry, “probably appears 
more rare than it is, and chiefly because the value set by women upon 
a nice appreciation of colours, makes them reluctant to confess that 
they are not quick or accurate in judging of them.” Long ago Gall 
announced that the phrenological organ of colour was more develop- 
ed among females than males, a fact deemed to be contrary to ex- 
perience since no woman has ever been a great painter, and their 


perception of harmony of colour has always been considered weak, 
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however glaring may be their merely sensuous appreciation of it; 


the implication contained in the above passage of our Edinburgh 
philosopher would seem equally to run counter to the general opinion 
which assigns to woman a small organ of secretivencss. 


Whether one class of the popul ation is more liable to colour-blind- 
ness than another, or whether such a pe uliarity may not extend to 
even a national distinction, there are not sufficient data to determine, 


but the following extract is an acute and happy generalisation. 





It is w t Am ts it j | s pe ty of Vis har 
act e Tn {1 than an It is r ' 
among th« vilised nations. 1 . ane olf ont ' } 1 he that div n 
of lab which is a great » of their strength, t ecupations Ww h dwarf 
one or more of the external senses, than it is among the uncivilised races, each 
nem { whom eares on what is rwht in hisown eves and euit ites 
the powers those eves t fullest 

Amor beth the civili AL t y sed ns, howeve there are btless 
great Tere sinor al « wment J ve sense of ! 
and, ast y be renson y « » the are nding Wore 4 the 
extent to w blindness preva among tl Thus, tl eastern and 
aouther? stiona. w d ht skies. ar ante 1 ar ule of vivid 


and brilliant colours, exhibit—partly as a prerogative of race, partly and largely 
as an effect of such colours daily impressing them—a delight and skill in arranging, 


matching, and harmonising tinte, such as are incon pata bie with colour-biindness 








and ply are oceurrenece those wil v r and « " ‘ it 
are 6 yreat 
“The ac, tl Jay unese, many of the tribes of Hindostan 

the Italians. t Spa le ¢} Wl, om ¢ habitants of 8 
and « f the northern Teutou vi ¢ tribes has as florists, p ters 
dyers, weavers, glass and | ul akers and stainers, excelled for ¢ turies 
eister it ! manag nt f a 4 , tot ira a the Indiane 
of the An an tinent. t Af tershioa ¢ . sed races of ( tra and 
Ss } n Asia. and tl habitanta t} al ls in th Pacifie O in, t shown 
bv th war-paint. t r erownae of } unt flowers, and at ' re illiant birds 
feathers, their brightly stained skins and part nred dresses, their dé tion 
of the most splendid coloured objects to their gods and their chiefs, besides 1 
else hat however differ t t) iunons of taste may | t are a8 } siopate 
and ex - vers wa (Uti ‘ ! ti w 4 { 
none 1 stor bee the Trrian dye, ort vitl k 

On t t) ha t! vil it na of t vernte cl *, whe the sur 
mers are short and the winters long 1 gloor iv und mbre skies, amidst 
a Fauna and Flora of pall 1 and inconspi us, or dark and e 1 tints, and 
eurrounded by maases of green which satisfy, but do not excite the eve, care little 
f } t a thei sa or } hold ad } compare 1 with tl 
inhabitants of sunny regions; a I , liable to « blind 
ness than they 

A similar observation may pr hablw be rt e. with the deductions re juis te 
in contrasting tl conditions of the external senses » « lised and ivilised 
mat s. in refere etos h races as the Esq maux and I gians rd spe ally 








sae 








ss 
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to the former, who live in regions bereft of vegetation during the greater portion 


of the year, and presenting to the eye little but the dazzling monotony of ice and 
spow The sense of colour must, to a great extent, lie dormant in those so eir- 


eumstanced, and become dulled through want of exercise. The tribes in question 


and others iu similar latitudes seem ve ry indifferent to colour, as an addition to 


their dress or ornaments 

What are the physical causes which give rise to this strange pecu- 
liarity P Some philosophers have sought to ascribe it to a malforma- 
tion of the eye, or to some coloration of one or more of the mem- 
branes, the choroid or the retina. Dalton attributed his own colour- 
blindness to a blue tint in the vitreous humour, on which supposition 
he successfully explained most of the facts in his own case ; an ex- 
amination however after death shewed that this humour was not blue. 
Other theories of this kind may be set aside simply by the fact that 
Albinoes are normal as regards colour. Nevertheless it ean hardly 
be doubted that variations in the prevailing tinges of the humours 
and membranes of the eve must produce chromatic peculiarities of 
vision; which would fall, however, under a different class than those 
now considered. Dr. Wilson discusses these points in detail with 
much acuteness and ingenuity, and closes his review with the fol- 


lowing remarks :— 


lam not disp ved to assert that colour-blindness, of the kind Dalton and his 
fellows exhibited, can be occasioned by such modifications in the colour of the 
branes of the eve as I have drawn attention to But an extreme chromatic 
equation, not always distinguishable in its practical manifestation from veritable 
co) blindness, may certainly be occasioned by the varying condition of the mem- 
branes referred to, and on this account I have, in the introduction to thie discus- 
sien, spoken of such manifestations as deserving to be ranked under a special 
chromatic theory of colour-blindness 

l close this section with the xpression of the hope, that the eolour of the 
membranes within the eye-ball awill now be an object of more frequent and minute 
examination by physiologists, than it has hitherto been My friend, Dr. Beddoe, 


has indir 


supplied much interesting information on this subject, in his little 


work recently published,* containing the re sults of an examination during life, of 


the colour of the eves and hair of some 5000 of the Scottish px yple, repres¢ nting 
nearly al! the districts of their country According to the observations of John 
Hunts viready quote l, in which physiologists generally coneur, a dark choroid 
and dark hair go together, and vice versa. In the future enumeration, accordingly, 


of cases of colour-blindness, it is desirable that the colour of the hair should be 


recorded, as it cannot be expected or desired that the majority of the colour blind 





should speed lv became the subjects of pathol wical investigation The olour of 
the iris generally, but not invariably, resembles in shade that of the hair, and a 
hazel or pale golden iris has been thought to be an index of oolour-blindness. Of 
the truth of this particular conclusion no proof has been given; but it is certain 


that the amount of dark pigment on the back of the iris (uvea), increases or dim 


* A Contribution to Scottish Ethuology. By John Beddoe, B.A., M.D., 1858 
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imishes in proportion to the general abundance of colouring matter tinting the 
cho:aid; and it would be highly interesting to know whether the fair-eyed and 
the dark-eyed—apart from colour bliodness—attach a different chromatic value to 
the same colour The proverbial difference between the tints preferred for dress 
by blondes and brunettes, and the great fondness of the negro races for white and 
the primary colours, are probably tm part at least, related to differences in the 
colour of the choriod, te which that of the hair and of the iris is a clue The 
hair is probably the more important external index of the chromatic condition of 
the choroid especially where the hair differs in shade from the iris; but this is 
not certain. ana even if it were, it will often be impossible, in the living human 
subject, te look at both, so that ia all cases each should be examined, ani the re 


eult reeorded 

There remains no other hypothesis to fall back upon but that adopt- 
ed by Hersehel, Wartmann, Kelland, and others; namely, that 
colour-blindness consists in an inab lity of the sensorium to distin- 
guish between the vibrations produced by certain rays having different 
wave-lengths. This, translated out of the language of the Undula- 
tory theory, merely asserts that the eve of the colour-blind is in- 
capable of distinguishing between certain colours, and whatever may 
be thought of its value as an explanation, it certainly possesses the 
merit that it eannot be objected to 

In fact, the whole subject of colour is to this dav the grand 
stumbling-block in the Science of ¢ Ipties. We have on the one hand, 
the objective phenomena of natural coloration ; on the other, the sub- 
jective requirements of the Undulatory theory, meeting in the pris- 
matic spectrum as common ground. The facts of the former are still 
unmeasured and unclassified: the analysis of the latter, even in the 
hands of Fresnel and Cau ny, fails to give satisfactory account of 
Dispersi yn The Experimentalist has to tell us how to measure the 
intensity and hue of a given colour, and in what way a compound of 


colours MA produce to the eve the same impression as @ si! rie ho- 








mogeneous one ; the analyst has to tell us what is the law which con- 
nects the wave-length of a ray with its velocity of transmission in 
different media. Till both are told, Theory and Experience will be 
like the Youth and the fair Lily in Goethe's Tale, vainly striving to 
come together. 

Perhaps one of the most important ste; 
for a long period is the invention by Mr. Maxwell of the instrument 


s taken in this direction 


which he ealls a colour-top; the account of this beautiful contrivance, 
far superior to the methods of Newton and Young, to the diagram 
of Professor Forbes, and the pretty Chromascope of M. Soleil, we 
extract from this work, where it was published for the first time. 

Mr. Maxwell employs a dise of pasteboard, or metal, provided with a spindle 


, to admit 
ev BS LO BUT 


) pleces, 


of it being spun as a top or teetotun The spindle is in tw 
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and ean be unscrewed so as to allow dises of coloured paper, perforated in the 
centre to receive the spindle and with a slit corresponding to a radius of the dise, 
to be placed on the upper surface of the top, the rim or circumference of which is 
divided into 100 equal parts The paper dises admit of being placed above each 
other, and any portion of one dise may be made to appear above another, by pas 
sing one edge of ite slit through the slit 1 the other 


“Thus, let a dise of red and a dise of whit paper be plac ed 


l together on the top, 
the white being the lower of the two; we may then if we choose, cover the white 
entirely by the red, so that the latter only shall appear; or at will, bring the 
white through the alit in the red so as to let one-tenth, one-twentieth, one-twelfth, 


or the like quantity of the surface of the white cover that amount of the surface 


of the red. When the top is male to spin, one of the tints (dilutions with white) 
of red will be obtained, and the quantity of red and white in it may be measured 
by the yraduation a the « unference of the circle, 

“In the same way a circle of red and a circle of black will give the shades 
(dee penings with black) of red: and the de! *y of an eye in distinguishing the 
nicer gradations of colour, may be quantit atively determined.” 


* Again, small dises (half the diameter of the larger ones) of green, and of white 
or black paper, may be placed on the colour-top above the larger red and white 
or black dises, so that when the t /p is spinning, a green eirele, surrounded by a 


red ring, will be visible to a normal eye, and these may be compared throughout 


their tints and shades.” 

We cannot help thinking that this beautiful instrument will be to 
the the ory of colour what the thermometer has been to the the ory of 
sensible heat, but before touching on the hypoth sis of Mr. Maxwell, 
we must beg leave to take strong exception to the manner in which 
Dr. Wilson speaks of the view taken by Sir David Brewster of the 
constitution of the Solar Spectrum. We can willingly excuse our 
Author for using (as indeed he was compelled to do for want of 
better,) the ordinary, vague and indefinite names of colours, such as 
red, blue, and the like, and also for adopting, as a convenient classifi- 
cation the distinction of. colours into primary or secondary, (a dis- 
tinction in part certainly arbitrary, probably wholly so,) but when we 
find him speaking with favour of an hypothesis which asserts, as Sir 
David's does, that there exist in white light only three homogeneous 
tints, and that a superposition of three equal lengths of these is the 
real constitution of the Solar Spectrum as revealed to us by the 
prism, we would remind him that the experiments on which the 
illustrious philosopher of St. Andrew’s grounds his opinion, have been 
persistently rejected by names of no small authority; that the con- 
clusions drawn from them have been repudiated by a still larger 
class of savans ; that the hypothesis has found no favour among con- 
tinental philosophers ; and that the repetition of these experiments 
by Helmholtz and Bernard has not led to their confirmation; and 
further, that some of the facts of colour-blindness brought out in this 


a 
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very volume, stand it direct contradiction to this view. The “beauty” of 


the hypothesis is a matter of opinion, (and we certainly differ from Dr 
W ilso 1 this point,) but of the unreality of it, we think there is small 
doubt; and hold confidently to the belief that the simple and elegant 
explanat f our great Newton stands unimpea ‘hed in its integr ty. 

lr an aitoveti y differe t category stan Is the hyp ithes Ss first Suge 
gest 1] Newt 1 and ad pted wit! modification by others, suc! s 
Young, Mayer, Lambert, Hers l, and ustly by Mr. Maxwell ; 
namely, that all possible tints can be produced by proper combination 
of three standard tints, (which may be designated as prin ipal r 
primary,) and that amy three tints may thus be assumed provid i 
they are capa le 1 certain proportions f pr lu ¢ white, an exten- 
sion due to Sir John Herschel, h Dr. Wilson erroneously attri- 
butes to Mr. Maxwell. Wer vret that we have ot vet seen the in- 
vestigations of this latter gentleman in ertenso, the volume of th 
Rh. ». k. Transactions, in which the y ar pr shed, not having vet 
reached this country; and we hesitate at pronouncing an opinion 


derived only from the letter of Mr. Maxwell, in the volume before us, 
giving an outline | his system neither over full nor sharply a 


Mr. Maxwe!l assumes three tint ras he calls them, three pure 


I 
senaations of colour.) as his primaries ; ] supposes tl se to } 
placed in the corners of a triangle, and then by a simple geomet i] 
construction, nam ly , finding the centre of gravity of three weights 
placed at these points proportional to the respective intensities of 
the tints used in forming anv required tint,—he assigns to every 


possible colour its position relative to them, and also the numerical 


measure of its intensity. Undoubt« diy this construction is extremely 
beautiful, and the numerical expression of it is in effect little different 
from that < f May er, as extend 1 by Herse ie] Th on!y question 18 
whether Mr. Maxwe!!’s formula will express al) the colours that exist 
in nature, a question that can only be answere 
Maxwell indeed has drawn some conclusions regarding colour-blin 
ness, which would furnish an experimentum crucis of his hypothesis, 
but we do not find that Dr. Wilson has vet submitted it to this test. 
Meanwhile we cannot help suspecting that the formula may break 
down, at the same point as that of Mayer, in assigning the position 
of the browns, and indeed of all colours in which, in our opinion, black 
enters as a positive element, and not as a mere negation. Be this as 
it may, we must protest against any hypothesis of this kind, indis- 
pensable though it must be as a means of measurement and classifi- 


cation of colours, being designated as a theory of colour; nor can we 


assent to the conclusion drawn both by Mr. Maxwell and our author, 








wewutle 24.2 














wrerute me © 














REVIEWS—RESEARCHES ON COLOUR-BLINDNESS. 159 





that colour-blindness consists essentially in an absolute insensibility 
to one of the three tints assumed for primaries, or as Mr. Maxwell 
expresses it, “in the absence of a determinate sensation, depending 
perhaps upon some undiscovered structure or organic arrangement, 
which forms one-third of the apparatus by which we receive sensation of 
colour,” a conclusion from which a subsequent remark of Dr. Wilson 
abstracts all the force, for he says; “1t is only in fully-developed 
colour-blindaess that vision is decidedly dichromic, and even then it 
is not absolutely so, at least so far as my experience goes.”” In other 
words, out of the infinite variety of colour-blindness there is one par- 
ticular and limited class which may be described as dichromic. Such 
au explanation of the phenomena in general is moreover inconsistent 
with the fact of chromie myopia pointed out by Dr. Wilson, which ex- 
presses that the colour-blind can appreciate colours, when close, of which 
they lose the distinction at a certain distance; and still more with the 
fact that even the normal eye becomes colour-blind to the shades of 
certain colours by sufficient diminution of intensity; in short this ex- 
planation exalts into a difference of Aind, what our author himself more 
than once strongly represents as being only a difference of degree. 
With that felicity of practical application which has always dis- 
tinguished Dr. Wilson, he has devoted a considerable portion to- 
wards the close of this work to a consideration of the dangers in- 
volved in the possible employment of colour-blind persons on Rail- 
ways or Vessels, and of the liabilities of mistake to which the present 
system of signalling by coloured lights and flags is open ; we regret 
that our space will not permit us to follow him through those in- 
teresting and useful chapters, and shall content ourselves with 
observing that, on the whole, Dr. Wilson recommends calling in the 
aid of form to that of colour, both by flags or signal-vanes of different 
shapes for day, and by using differently-arranged combinations of 
several lamps for night instead of a single one; also that of all colour- 
ed lights, the best practically would be, white for safety ; red for cau- 
tion; and for danger by day, sky-blue; by night, yellow. This subject 
strongly claims the attention of our Railway authorities, although on 
this side the Atlantic, accidents are sufficiently numerous from other 
causes, to render this particular one of comparatively small moment. 
We lay down the volume with hearty thanks to Dr. Wilson both 
for his own experiments and researches in this obscure subject, and 


for having embodied all that is yet known about it in a clear and 
concise resumé which will serve as a standard of reference hereafter 
to the scientific investigator. 


J. B.C. 


a 


“SE 


2* BB. ee as 


ee 





160 REVIEWS—LETTERS FROM THE UNITED STATES, ETC. 


Letters from the United States, Cuba, and Canada; by the Hon. 
Amelia M. Murray. New York: G. P. Putnam & Co., 1856 


Towards the end of July, 1854, the Hon. Miss Murray, one of the 
Ladies in Waiting at the Court of Queen Victoria, crossed the 


Atlantic. to see with her own eves this new world and all its varied 


institutions. Looking about her accordingly with intelligent and 
observant eyes, she witnessed much that was novel, both in nature 
mid society The Botany of another hemisphere had its attractions 
for one already educated to understand its scientific novelties ; the 
Geology had its popular aspects of interest also; while of its Zoology 
the Genus Homo, Red, Yellow, White, Black, and Brown, naturally 
claimed a prominent share of her attention. On all these themes ac- 


cordingly, she wrote and journalized, and now prints a pleasant, su- 
perfic il. olla pe frida of observations pinions, surmises. and deduce 
tions, which would have been read, smiled at and forgotten, but for 


the chance —fortunate or unfortunate as it may be,—that she deemed 


her fiving visit to the Southern States qual fied her to set, not only 
her friends, but the world at large right on the vexed question of 
American Slavery. Her new opinions, it seems, before being issued 


from the press were communicate | to the (Jueen, who re hed to her 


La ly in Waiting —according to an explanation which the Atheneum 
gives of her retirement from Court, in correction of less guarded 
statements,—by some very wise and womanly counsels. “U1 happily 
the royal letter miss lits object: and before Miss Murray had the 
advantage of reading her august friend's advice she had pledged her- 
self not to observe that discreet silence on a most intricate and vexed 
problem which is necessary in persons holding public situations. 
Miss Murray has the courage of her opinions; but as she chose to 
take a part in a discussion that every day threatens to rend the 
Union, her retirement from the Queen’s household followed naturally. 
These are the simple facts. There was no intention to dedicate the 
book to her Majesty Her Majesty never saw the proof sheets. We 
cannot suppose that the Queen meant to rebuke Miss Murray—as 
the paragraph makes her—for forming an honest opinion. Miss 
Murray's retirement from the Court must be assigned to a political— 
not a personal—motive.”’ 

A book for which its author has been made a martyr; which has 


oceasioned her deposition by “ perfidious Albion,” and her banish- 


ment from Court,—which rumour persists in affirming, spite of all 
contradictions, that British Majesty refus:d the dedication of, solely 
because its authoress had the magnanimity to look at Jonathan's 
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peculiar institutions through a special pair of his own rose-colored 


spectacles; must needs become the rage; and so here we have it 
presented to us, as prepared for the American palate, with, it is to 
be feared, a most ungrateful disrespect for the fair champion’s rights 
of authorship. 

The book is just such a lively, heterogeneous melange of news, and 
gossip, and hasty illogical deductions, as any intelligeut lady-traveller 
might be expected to communicate to her friends at home ; but it 
was certainly not worth the sacrifice which its author has incurred 
by extending its perusal beyond the partial and admiring circle for 
whom it was originally written. It does not even pretend to any 
prepiration for the press, but abounds with such epistolary addenda as: 
“Lord Elgin tells me this is the day for letters to go, so 1 must con- 
clude hastily; or again, “I have not any time to read over what I 
have written, therefore repetitions are probable, &c.” We shall not 
therefore seek to break the flimsy gossamer-wings of this ephemeron 
on the critical wheel, but content ourselves with a chance extract or 
two to show the character of its mottled plumage. 

Some of our Authoress’s themes lie a little beyond our legitimate 
editorial province ; for she discusses Canadian and American politics 
with both freedom and picquancy; depicts our late Governor, Lord 
Elgin, as the patient, placable and good tempered dry-nurse of that 
awkward, and alarmingly vivacious baby : Young Canada; and draws 
pen and ink sketches of its public characters in this free fashion,— 
not omitting names, which we shall take leave todo: “ * * isa 
singularly wild-looking little man, with red hair, waspish and fractious 
in manner—one of that kind of people who would not sit down con- 
tent under the Government of an Angel. He has evidently talent 
and energy, but he seems intent only upon picking holes in other 
men’s coats!"" With like easy nonchalance she nocks off a portrait 
gallery of the Court and Parliament at Quebec in September, 1854, 
sufficiently amusing, and not without its value, as showing what her 
opinions may be worth on other matters requiring a little deeper 
insight. 

It is obvious that Miss Murray by no means approves of hastily 
formed opinions—at least in others,—the pleasant way in which she 
sets the authoress of of “ Uncle Tom” right on the “peculiar Insti- 
tution” is truly edifying. “ Had Mrs. Stowe’’—says this patient and 
pains-taking observer, in one of her chance leisure moments,—“ lived 
for some months among the institutions and the people which, in 
Uncle Tom, she thoughtlessly, perhaps not intentionally vilified, she 
would have used, not misused her undoubted talents!’ and she thus, 
L 
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after an approving quotation, of an exceeding fresh and novel character, 
from the old sage of Bolt Court, triumphantly proves that two blacks 
do, after all, make a white ! 


“| have now taken leave of the Southern States. Louieville and Cincinnat; 


are places in which I believe Mra. Stowe once resided; and I quote an opinion 
she advances her last work which proves her entire ignorance of negro consti 
tution and habits. She aseerts that Canada is the best locality iu develope the 
energics of the black race.’ Before eaving thie it would have been well if she 


had etudied the conditions of the free negroes in Canada. The very climat« 


iteelf is utterly unsuited for them. Mrs. Stowe quotes as mistaken and absurd 


the sensible remarks in Boswell’s life of Johnson respecting vero slave ry, which 
1 must requote as wise and true To abolish a status which in all avee God has 


sanctioned and man has continued would not « uly be robbing a numerous clase of 


our fellow-subjects, but it would be extreme cruelty to the African savage, a 


portion of whom it saves from more bondage in their own country, and introduces 


into a much happier state of life, especially when their passage to the Weat 


Indies and their treatment there is humanely regulated. To abolish the trad 
would be “*‘ to shut the gates of mercy on mankind,’” And I must add this: the 
opinions I have heard from intelligent slaves coincide with those her« quoted 
Because some slave manacles were seen by Clarkson ina Live rp ol shop, he de 
cided at onee upon the inhumanity of slavery,—so says Mrs. Stowe Tvyrannical 
men and women in Great Britain have actually starved apprentices to death le 
appreuticeship therefore, murder? I trust no English woman can be found will 
ing to bring euch an accusation against her pe ple. Let us imagine two 
brothers in this country engaged in trade: one buys a plantation with two hun 
dred negroes to raise cotton in the Mississippi the other seta up a mill to spin 
eotton at Cincinnati. Trade is bad with the elder, he must raise or buy corn 
and clothes to feed and clothe hie labourers. Trade is tight with the other.—he 
distnisses his work-people, who may starve or perish, and there is no law whieh 
can make him responsible for their sufferings. t will conclude this subject with 
one more anecdote, for the truth of which I can vouch. 

“A Southern lady and gentleman brought a mulatto slave to Cincinnati, who 
there fell in with some abolitionists and was imbued with a feeling of discontent 
Her master and mistress observing this, proceeded lo New York, where they told 
the girl that they did not wish to retain a servant against her will, and giving her 
tweuty dollars, they added: take this money anc your freedom. The girl took 
it, and went out. She entered a theatre, and was told she must go to the en- 
trance for colored people. In Charch she is ordered to sit with the blacks. 
Trying for a place in an omnibus, the driver says it is no place for her. She 
hurried back to her mistress to return the money, and entreated she might be 
taken or sent back to that South where black people are free |” 


There are omnibuses, theatres, and churches too, it would seem, 
nearer home, whose directors would be of the same opinion in refer- 
ence to the Cincinnati mullato : that there wae no place for her. So, 
at least we imagine may be inferred from another little bit of 
portraiture from the fair pencil we have already exhibited touching 
off our Canadian notables, and which may serve as a counterpart to 
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the former sketch. At Louisville the Honourable Miss Murray 
finds her porcelain of human clay in actual contact with two of those 
pipkins of the commonest black earthenware called “negro women,” 
and no northern lady “to the manor born,” could conduct herself 
with a more becoming dignity: “ Such a frightful specimen of black 
nature as one of these slave women was !—her mouth just like a cat- 
fish, and then so sulky and unaccommodating ;—she took her own 
share of the room and added to it as much as she could possibly steal 
from her neighbours. Talk of white freedom! Why I never saw 
women of the white classes in England as independent and assuming 
in manner as some of these darkies. 1 can imagine what they must 
be in the West Indies, since we have given them free scope there !"’ 
What indeed! What business have low, vulgar people, with ugly 
faces, to independence or free scope? We should have liked to 
have started the knotty ethnological problem of “the Unity of the 
Human Kacef”’ in that Louisville stage-coach, and asked our authoress 
just to take a quiet philosophical look at it, with her practical view 
of things. Miss Murray would have made short work of it, or we 
are greatly mistaken. 

It must not be supposed, however, though our authoress in general 
sticks to the rose-colored spectacles, that everything is perfect even 
on the White side of the question. The following shews that even 
white nature will sometimes forget itself :— 

“IT have heard much of Democracy and Equality since I came to the United 
States, and I have seen more evidences of Aristocracy and Despotiem than it bas 
before been my fortune to meet with. The ‘Know-Nothings,’ and the ‘ Aboli- 
tionists,’ and the ‘ Mormonists,’ are, in my opinion, consequent upon the mammonite, 
extravagant pretensions and habits which are really fashionable among Pseudo- 
Republicans, Two hundred thousand starving I[rish have come to this country, 
and in their ignorance they assume the airs of that equality which they have been 
induced to believe is really belonging to American society. They endeavour to 
reduce to practice the sentiment so popular here,—but no—that will never do 
Ladies don't like their helps to say they ‘choose to sit in the parlour, or they 
won't help them at all, for equality is the rule here!’ Mrs. So-and so of the 
‘ Codfish’ Aristocracy, doesn’t like to have Lady Anything to take precedence of 
her ; but Betty choosing to play at equality is quite another thing.” 

Our notice might be greatly enlarged by similar piquant selections, 
which diversify the more commonplace narrative of an American 
traveller's notes; but we shall content ourselves with one or two brief 
reminisences within our own Canadian frontier. Toronto is dismissed 
in less than a couple of pages. It “wants alittle polish, but will be 
a noble city.” Montreal scarcely receives a definite notice; but the 
capital of the Lower Province is drawn in a paragraph of which we 
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dare not reproduce more than this fag-end: “In Quebe: there are 
more churches and more beggars than in any other place I have yet 
seen on this side the Atlantic!’ But we must select for our final 
extract one which exhibits Canada in a more agreeable aspect ; and 
here surely is a comfortable prospect for the vidual portion of forlorn 
humanity, such as we may safely defy any other corner of the universe, 
out of Utopia, to surpass :— 

“Colonel Tulloch, the Government Commissioner for settling and looking after 
the military pensioners who have had grants of lands in Canada, dined here. He 
has been very successful in improving their condition, and land is not—as it used 
to be—a roi. /-ctune rather than a blessing to the pensioned soldier. This im- 
provem rtly owing to Colonel Tulloch’s plan of making the grants consist 
of three ar acres instead of one hundred, as was formerly the case ,; when the 
occupant, unfit to clear and bring inte cultivation so large . portion, was ruined 
by it. Now the smaller allotments are cultivated garden fashion: and one indi 
vidual made fifty pounds last year by his three acres, principally by growing 
vegetables for the Toronto market. 

“In case of the death of an occupant, his widow is left in possession on condition 
that she remarries with no one but a soldier; and no widow has ever yet (Colonel 
Tulloch declares) remained two mouths without a husband. Such is the anxiety 
for a housewife, that men of fifty marry widows fifteen years older than them- 
selves rather than remain bachelors What a chance for antiquated spinsters 
wishing to change their state !” 

It would, of course, be ungallant to suppose that the favour for 
widows of such a ripe maturity, implied any idea in the minds of their 
chivalrous suitors of their being incumbrances on the military a)lot- 
ments! It will be seen from the brief passages we have quoted, that 
these “ Letters from the United States,’ Xc., are not without such 
attractions as may serve pleasantly enough to beguile a leisure half- 
hour. That they are at all likely to influence the convictions of the 
British public on the controversial questions they undertake to throw 
a fresh light upon, we scarcely think many Canadians wil] admit. 

D. W. 


The Canadian Naturalist and Geologist: By E. Billings, Barrister 
at Law. (No. 1, February 1856.) “ Ottawa Citizen,’ Ottawa, 
Canada West. 


A periodical especially devoted to the Natural History and Geology 
of Canada, has long been a desideratum. In the Journal of the Ca- 
nadian Institute, it is true, papers of undoubted merit on subjects of 
natural history, essentially Canadian, have appeared from time to 
time ; but the character of this Journal—a record in chief part of the 
proceedings of a mixed literary and scientific Society—is clearly of 
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too general a scope to fulfil completely the end in question. The 
field moreover is so wide, the resources so abundant, that with all 
the efforts now making to give some literary and scientific value to 
the, Canadian Journal, and the anxious solicitude of its editors to 
illustrate to the full the natural history and resources of the province, 
ample space is left in this important department for the cooperation 
of fellow-laborers. The success of a scientific periodical, like that 
now offered to the Canadian public by the enterprise of Mr. Bit- 
Linas, will obviously depend in a great measure on the judicious 
blending of elementary principles with information of a new and 
purely scientific character. In the number before us, the true object 
of the publication seems to have been well sustained. The general 
reader, anxious for information, yet ignorant of the technicalities of 
science, will find in its pages much to instruct, much to interest, and 
nothing to rebut. As an example, a description of a new encrinite 
from the Trenton limestone, is preceeded by a brief but clear exposi- 
tion, aided by illustrative woodcuts, of the structural characters and 
organization of the crinoids generally ; and this is again preceded by 
a sketch of the Trenton limestone itself, together with a popular ac- 
count of the various rock formations throughout the province. Other 
articles comprise a view of the classification of the animal kingdom 
according to the system of Agassiz, with explanatory remarks; de- 
tailed descriptions, with woodcuts and a lithographed plate, of many 
of the more common of our Canadian fossils ; and some exceedingly 
interesting papers on the natural history and habits of the Moose 
Deer, the Barren-ground, and the Woodland Carribou. 

The new crinoid, referred to above, belongs to the genus Glypto- 
crinus, and is named G, ramulosus by the author.* It was obtained 
from Brigham’s Lake, Township of Hull, County Ottawa. The fol- 
lowing is Mr. Bitiie’s description—accompanied, however, in the 
original by several engravings : 

“ Glyptocrinns ramulosus ;—The body or cup of this species is 
covered with smooth plates, and broadly rounded or obscurely pen- 
tagonal at the bottom. The height is about equal to the diameter at 
the free rays. Five strong rounded ridges or keels proceed from the 
base up the sides, following the centre of the rays. Upon the third 
plate from the centre of each ray, the ridge divides into two branches, 
which proceed up the secondary rays to the base of the free arms. 


*Mr. Billings points out in another place the resemblance of this species to Prof. 
Hall’s Schizocrinus nodosus, The two have certainly much in common. The cross 
ridges on the plates, that salient character in Glyptocrinus, are here wanti:g. 
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There are four plates in each of the secondary rays. The pelvic 
plates are small and barely visible, being in part concealed beneath 
the basal plates of the ravs. They have a projection at their bases 
which forms a ring all round under the base of the eu In some of 


the specimens this ring sharp, and overhangs, as i: were, the top , 


of the column. In other specimens it is thicker an: rounded. 

The free rays or arms are, at first, twenty ; tw springing from 
the top of each secondary ray At the height of about three-fourths 
of an inch, they again divide, a few of them, however, (the precise 

= 


rititn 


not ascertained) continuing single to their extremities. 


Thev are fringed on their inside with two rows of tentacula from 
two-cighths to five-eighths of an inch in length The arms are 
composed of two series of ossicula which interlock wit! each other 


A drawing is given, shewing the wedge-shaped form of the ossicula 
and their mode of mterlocking, much as in Dimerocrinus Euealyp- 
tocrinus, &c., only to a greater depth.} On the back of one of the 


arms, at its base, eight joints were counted in the length of one-eighth 
of an inch, but higher up they are more numerous It has not yet 
been ascertained with certainty whether the tentacula were jointed 
or not. Each appears to have four or five joints r) 


The column is round and annulated, the projecting rings being 
very close to each other, and most of them thin and sharp at the bas 
of the cup and for a short distance below. ‘They are further apart 
and their edges are thicker and rounded, or slightly notehed, in the 
remainder of the column. Between the annulations, the column is 
composed of thin plates with crenulated edges, the angles fitting int: 


each other. There are from five to ten of these thin plates betwee 


each two of the projecting rings. When the number is thus large, 


one of them in the centre increases in thickness, and forms a new 
annulation. The edges of the rings are bent very slightly dow1 4 
wards, and each alternate one (in all the specimens examined) in th 
lower part of the column is notched on the mner side. [ Figures ari 


given of these various peculiarities.] The columns are much larger 


at the top than at the bottom. One specimen tapers from one-fourth i 
i i ‘ | 
; of an inch at the base of the cup, to one-eighth at the distance of 

fifteen inches below. Others become more rapidly small, whik 


some of them are more gradual in their decrease. 

The form of the alimentary canal varies a great deal in different 
parts of the same column, being in general more or less star-shaped 
with five rays, but sometimes circular. The separate thicker joint 


| are usually seen in the shape of a flattened ring with the outside 
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margin thick and rounded, but thinned down to a sharp edge around 
the perforation in the centre. 


We think this species grew to a great size, there are columns in 
the Trenton Limestone on the Ottawa river more than hal® an iach 
in diameter at the upper or larger extremity, and which when perfect 
appear to have been six feet in length. Their form is the same as in 
this species, except that the annulations are not notched at the edges. 
The plates of the cup are smooth —the rays are keeled—there are 
four plates in each of the secondary rays—the arms are branched, 
and composed of very numerous thin and flat joints. We think 
these are full grown specimens of G. ramulosus.”’ 

The January number of the Canadian Journal contained a list of 
some Lower Silurian fossils obtained from the strata laid bare by the 
esplanade works in Toronto. The reader will find several of these 
forms ( Modiolopsis modiolaris, Ambonychia radiata, Murchisonia graci- 
lis, ¥e.,) figured and described in full in the publication now under 
review. 

The following remarks explanatory of the general character of the 
work, are quoted from the introductory address : 

‘The Magazine proposed to be established will be devoted exclusively to the 
Geology and Zoolegy of the British Provinees of North America; and in conduct 
ing it I shall endeavor to make it as useful as possible to all who may feel inter 
ested in the subjects to which it will be confined. I shall collect and compile all 
the information concerning the fossils and animals of the country, within my 
reach, commencing with the larger qua lrupeds and more characteristic and com 
mon organie remains, and thenee gradually proceeding to those more rare or 
hitherto undescribed. The works consulted will be the best European and 
American authorities. In the present number, some of the matter in two of the 


articles, as will be observed, has been taken from the Reports of the Geological 


Survey of Canada; but as I understand that these invaluable documents are about 
to be republished for general circulation, I shall confine myself to other sources 
and such discoveries as IT have made myself. In fact this Journal will consist 


more of Natural History than of Geology in the restricted acceptation of the 
term. li is intended principally to be of assistance to the youth of Canada, but 
as it will contain many new species, and even several new and very remarkable 
genera of extinct animals, I hope that scientific men will also regard it as favora- 
bly as they can. In conelusion, | would respectfully solicit the public men of the 
Province, and others who ean do ro without inconvenience to themselves, if they 
think the work worthy of encouragement, to aid it by subscribing for it, and also 
by using their influence in its favor.” 

Altogether we recommend this new periodical most strongly to the 
attention of our members, and to all, indeed, who look with interest 


on the progress of Canadian Science. 
E. J.C, 
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“ On the course of Collegiate Education, adapted to the circumstances of 
British America, The Inaugural Discourse of the Principal of 
MeGill College, Montreal.” By J. W. Dawson, F.G.8. Mon- 
treal: H. Ramsay. 1855. 

“ The Progress of Educational Development : a discourse delivered be- 
Sore the Literary Societies of the University of Michigan.” By 
Henry P. Tappan, D. D., LL. D., Chancellor of the University. 
Ann Arbor: E. B. Pond. 1855. 

“ On the advancement of learning in Scotland : a letter to the Patrons 
of the University of Edinburgh.” By John Stuart Blackie, M. A., 
Professor of Greek Literature, Edinburgh University. Edin- 
burgh: Sutherland & Knox. 1855. 


No subject merits, or perhaps receives at this present moment, a 
more widely extended and anxious consideration in Canada than the 
great question of Education. In many forms and under divers as- 
pects it meets us on all hands. The Separate Schools difficulties, 
the Medical Schools difficulties, the denominational and general 
Colleges difficulties, and the University Reform difficulties of every 
sort, abundantly suffice to prove that the subject is being weighed, 
and measured, and discussed in all its bearings. For we are a free 
people claiming and exercising the right of private judgment in this 
British Canada of ours, and have no paternal Frederick William of 
Prussia to drill us into an educational uniformity and save us the 
trouble of thinking. In this respect we are only following the ex- 
ample of the Mother Country. University Reform, a National system 
of Education, Industrial and Ragged Schools, with Schools of design, 
people's Colleges, and Museums of Economie Art and Science, engage 
scarcely less attention at home, even than the engrossing theme of 
Eastern War. 


The learned discourse of the Chancellor of Michigan University, 
the title of which we have copied above, traces the rise and progress 
of the European Collegiate system from its first germs. Indeed, with 
that comprehensive cast of thought which American orators are prone 
to favour, he goes back a little farther, and begins his investigation 
with that primitive Collegiate Institution : “The Garden of Eden !” 
This which he classes in the first of the “three stages of learned 
association: The primal or ancient,” was followed by the “ middle, or 
ecclesiastica! and scholastic,’ with which we have a little more to 
do. The one essential element of difference between that medieval, 
and our modern era, in relation to our educational Institutions, may 
indeed be embodied in that word “ ecclesiastical.” 
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“The arts,” says Dr. Tappan, “ comprised the Trivium and Quadrivium, which in- 
cluded together seven branches—Grammar, Logic, Rhetoric, Music, Arithmetic, 
Geometry, and Astronomy. Philosophy was divided into three branches, and thence 
called the three philosophies, namely, Theology, Law, and Medicine. A particular 
university, however, cultivated frequently in an especial degree, only one of 
these philosophies. 

According to the statutes of Oxford, ratified by Archbishop Laud, there were 
four faculties in which the University furnished education and granted degrees 
—Arts, Theology, Civil Law, and Medicine 

Four years attendance on the lectures of the first faculty was required to 
qualify for the degree of Bachelor of Arts; aud seven years for the degree of 
Master of Arts. 

To commence the course in the faculty of Theology, a mastership in Arts was 
A pre-requisite. Seven years attendance on the lectures qualified for the degree 
of Bachelor of Divinity, and four more years for the degree of Doctor. In the 
faculty of Civil Law, a mastership in Arts was not a pre-requisite , but the Mas- 
ter obtained the Bachelor's degree in Law in three years, and the Doctor's in sev- 


en; while the simple student was required to attend five years for the first, and 
ten for the second, 


In Medicine, a mastership in Arts was a pre-requisite; and three years attend- 
ance on the lectures qualified for a Bachelor's degree in Medicine, and seven for 
a Doctor's. 


Degrees were also granted in particular branches, as in Logic and Rhetoric: 
In Music, a separate degree is given even at the present day. 

The branches embraced by the Arts were multiplied as knowledge advanced. 
Hence, in the time of Laud, Greek, Natural Philosophy, Metaphysics, Moral 
Philosophy, History, and Hebrew, are specified, in addition to the seven arts be- 
fore mentioned.” 


We have further to bear in remembrance, however, that in all 
times anterior to the reformation, Arts, Civil Law, and Medicine, 
were practically as ecclesiastical as theology. Roger Bacon wrote 
his Opus Majus under a Franciscan’s cowl, and when Sir Thomas 
More, received from Wolsey the great seal which constituted him 
Lord Chancellor, he was the first layman who had filled that high- 
est legal office for upwards of a century anda half. Learning, there- 
fore, in medieval times, however profound it might be in certain 
special aspects, as in the metaphysics and dialectics of the Schoolmen, 
was extremely simple in the compass of its themes, and readily adapt- 
ed itself to the wants of the special and well-defined class, who alone 
courted its honors and advantages. But the great religious revolu- 
tion which closed that medieval era put an end to this convenient 
classification, which had rendered the term clericus equivalent alike 
to its modern form of clerk, or eeclesiastic, and that of Scholar,—by 
no means necessarily the modern equivalent of the other. Our mod- 
ern lawyer, if he be not a proctor, confining himself to wills, divorces, 
or clerical scandals and heresies, is as little of a monk asour modern 
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doctor of medicine: who when he meddles with heresies, does so 
rather in the san-benito, than in the Cowl of the Franciscan. And 
as for our modern Philosophers, Chemists, Civil Engineers, Geologists, 
Astronomers Naturalists, and Litterateurs of all sorts the old 
Trivium and (Qadrivium of medieval Universities would have shut 
them out altogether from the mystic perfections which their seven 
arts symbolised. Hence, without condemning ancient university 
systems we can have no difficulty in arriving at the conclusion that a 
very different system is demanded for these modern days of ours, 
On this subject the new principal of McGill College remarks 

“Itis agreat and common error to suppose that collegiate education nas 


reached a point where it may safely remain stationary,—that its course has been 
unaite biy fixed by auth t¥ aml pre jent It is an equally serious and pre 
valent error, to take it for granted that it has attained its full extent of develop 


ment when its benefits are confined to a few professional men, or persons of 


wealth and leisure, Such views cannot in the present state of the world lead to 
the highest prosperity ol iat istutut s oD suse their humanising and 
elevating influences be extensively felt on the mass of society Happily in 
our dav wid views are becoming preval oft. and po subject has been more 
extensiy ly rt ats i ; . ! ti nal t es th in | nivers ty R f I Ir 1s re 
formrmyg spirit has not only stamped its impress on all the newer Hewes but 


bas made a powerful impression on the oldest universities on both sides of the 
| | 


Atia dtc: ana ite tepae y is to make the ecarefally elaborated learning of 
the great academic centres beeor more fully than it bas vet been, t | cipal 
moving pow 1 the progress practical seien f usef art, and popular 
ed tion \ t al t t ef s mov } ain 
the great English Universities, to the recent establishment of a Technolo al 
Chair at Edinburgh, to the Scientifie Schools of Harvard and Yale, to the special 
e s { | 1 = Lou 1 \ ll "4 md if \lucenu § 
( res I ’ ' euts Brown I in Am 
herst ( ‘ l fT 

On this subject, | vever ere can be no need to generalise or en- 


large. We are not sure that the danger does not, in part at least, 


lie rather in this reforming directior The Chancellor of Michigan, 
and most other American university reformers, are abundant in 
theu l nu ati of Ei g] sk { Liversit 8, not ilways ipa ly W th 
the very best knowledge of what they are holding up to condemna- 
tion. Witness, for « xawwple, the following comparison by Dr. Tap- 
pan between the English University system and the German or 


Prussi in one, whi h is greatly more the s il iect if 4; rican praise 


ment Here the teachers are only the fellows—an elect and exclusive class, 


while the graduates at large instead of feeling the obligation of becoming 
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teachers in time, and finding a field open for the exercise of their vocation, go 


ent into the world as men who are posse ssed of a privilege which be longs to 
rank and fortune. And hence, no system of popular education has, as yet, made 
ils appearance here 

In Germany on the contrary, where the gymnasium is open to the poor as free 
ly as to the rich, where all who honorably pass through the gymnasium cannot 
fail of finding access to the university, and where every educated man becoming 
a member of the great elucational system, incurs the obligation as well as meets 
the demand to eontribute by his labours as a teacher to its sustentation—there 
we find a most perfect system of popular education. As everything in educa- 
tion depends upon a proper supply of teachers, so there the primary or common 
school is provided for in a distinet institution—the Seminary or Normal School; 


while this again is supplied with instructors from the university and gymna- 


It would be difficult, we think, to point out a more egregious 
misstatement of all that pertains, for good or evil, to the English Uni- 
versities than , ke set forth If there is one thing for which the 


English Universities are more remarkable than all else, it is in the 
strong inducements they hold out to the most distinguished and 
worthy of their graduates to become teachers ; and what is the dif- 
ference betwee nthe “elect and ex: lusive class’”’ of fi llows, and the 
graduates at large, but solely this, that the former have proved their 
preeminence in the examinations by which the Scholarship of all has 
been tested, and have achieved a rank dependent, not on fortune, but 
on learning. With more justice, because with better knowledge, an- 
other American writer, Charles Astor Bristed, thus writes, in refer- 
ence to Cambridge, where he studied, and graduated. 

The private tutor at an English University corresponds in many 
respects with the Professor at a German. The German Professor is 
not necessarily attached to any speciiic chair; he receives no fixed 
stipend, and has not public lecture rooms; he teaches at his own 
house, and the number of bis pupils depends on his reputation. The 
Cambridge private tutor is also a graduate who takes pupils at his 
rooms in numbers proportionate to his reputation and ability. And 
although, while the German professor is regularily license d as such 
by his University, and the existence of the private tutor as such i 
not even officially recognised by his, still this difference js more ap- 
parent than real ; for the English University has virtnally licensed 
the tutor to instruct in a particular branch by the standing she has 
given him in the examinations,”’ We are apt indeed to deceive our- 
selves with names instez of things.* The German Bursch 

The confusic nin the minds of those unfamiliar with the English University 
system, arises from the fact that the term Professor is there reserved exclusive 


ly for the of the Co'leges, but om 





sl class of lecturers, not attached to any 
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has a tutor whom he terms his privat docent, while his Professor often 
closely corresponds to the Scottish “Extra-academical lecturer.”’ The 
Cambridge man, calling to his aid a private tutor terms him a 
coach, whilst the Edinburgh student styles his equivalent a grinder : 
both sufficiently expressive tropical terms. The one takes up his 
laggard pupil and coaches him on to the most advanced rank attainable 
by him ; The other grinds the dull novice up to the requisite degree 
of sharpness and polish, while the real amount of coaching or grind- 
ing demanded for the entrant, be it remembered, depends alike at 
Berlin, Cambridge, Edinburgh, or Toronto, on the standard which 
each University fixes as the indispensable requisite for its honors and 
rewards.® 


As to the English Universities, their one radical defect as national 
institutions notoriously lies in this, that the change of opinions in a 
large portion of the community has degraded them from universal 
and national, to merely denominational Schools of learning, a subject 
no longer overlooked in the reforms now in progress. But no 
institutions in the world turn out a greater number of highly qualified 
teachers on the subjects specially cultivated by them. Apart from the 
tutors, public and private, numbering hundreds, within the circuit of 
the two Universities, Oxford and Cambridge provide professors and 
teachers, in their own special departments of classics and mathematics, 
to the great majority of the public schools of England and the Colo- 
nies. The colleges of London, Manchester, Birmingham, and Dur- 
ham, al] the great public schools, and even mathematical and classical 


the University foundation. The majority of these professorships are honorary 
appointments ; the emoluments are trifling ; and when, as in the case of Dr. Arnold, 
when filling the Oxford Chair of modern History, the duties are fulfilled, they 
consist of a brief course, in hisease of only eight lectures, or in that of Sir James 
Stephen, the Cambridge modern history professor, of twelve lectures, on subjects 
quite apart from the regular course of studies taught by the College Professors or 
Tutors. The discrepancies between the two American writers quoted above are 
amusingly significant even in trifles. “ Instead of the old names of Freshman and 
Sophomore, borrowed from the English Colleges, we will take” &c., writes Dr. 
Tappan, {p.40) while Mr. Bristed at the commencement of his Cambridge experi 

ence, notes that “ there are no such beings as Sophomores at an English University,” 
(p-18.) and at a later date, when familiar with Germany as well as England, he 
speaks of “ the barbarous term of Sophomore, a name to which it is hardly neces 

sary to say there is nothing answering in the Colleges of any other country, [but 
America. ]" (p 437.) 


* Bristed, thus writes of his Cambridge Tutor: “ Travis certainly put more in 
tome in seven months than I could have acquired by my own unassisted labors 
in two years.” 
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ehairs of the Scottish Universities, are supplied from the ancient seats 
of learning on the Cam and the Isis. The English college tutor 
again is precisely what we term in Canadian or American Institutions 
& professor ; his functions in no degree differ, and the more our Cana- 
dian professor imitates the thoroughness of the English college tutor 
in his mode of instruction, the better will it be for the future scholar- 
ship of the province. 


We have heard much talk in America of the “Prussian system” 


’ 


and read much more in “Commencement Day” and other college 
orations, of its adaptability to American Institutions, and the great 
advantages already flowing from its adoption. Yet what is the fact ? 
Amid all their differences, the University systems of England and 
Germany, agree in the thoroughness and substantiality of their 
training in so far as the subjects taught are common to both. The 
difference in the result lies in the character of the national mind. 
Germany has produced her Niebuhr, Boeckh, and Muller, but has 
not England also her Arnold, Thirwall, and Grote, whose synthetical 
cast of intellect is no less the admiration of Germany than of England. 
As to America’s Colleges and Universities, the number in all, accord- 
ing to the last American Almanac, is one hundred and twenty-two ; and 
the greatest immediate blessing that could possibly befal them, would 
be the adoption, not in name but in reality, of the Prussian system, 
or any other system witha uniformity of plan and centralising con- 
trol. As it is, an American College degree may mean anything, 
every thing, or nothing. A student may graduate as M. A. at one 
College, with acquirements that would not enable him to matriculate 
at another. And yet this is not because of any extravagant excep- 
tional standard at the latter Mr. Bristed, to whom we have already 
referred, thus describes his first American experiences as a student : 
“T was fifteen years old when I went to New Haven to enter the 
Freshman class, at Yale College. In the School where I prepared, 
one of the masters was an Englishman, and the ipstruction given 
partly on the English model. I had been fitted for Columbia Col- 
lege, the standard for the Freshman class in which institution was then 
nearly equal to that for the Sophomore at Yale. The start which I 
had thus obtained confirmed me in the habits of idleness to which a 
boy just emancipated from school is prone, when he has nothing 
immediately befure him to excite his ambition. During the first 
year I did little but read novels and attend debating societies ; and the 
comparison of my experience with that of others leads me to conclude 
that this is the case with most boys who enter well prepared at a 
New England College; they go backwards rather than forwards the 
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first vear.’* At Yale Mr. Bristed carried off three out of the four 
classical prizes of his four years’ course; graduated; devoted still 


another vear at New Haven to College study: and then, dissatisfied 





with his acquirements, and wishing “to make hin 


he resolved to spend some time ata European University. 


self a echolar,”’ 


By chance 


Cambridge, in old England, became his fi gn Alma Mater. and 
there the Yak graduate found he had t “ e process to go over 
again, won, only with hard la Or, ind with & corresponding pride, a 


foundation Scholarship in Trinity College ; and at length after five 


years of study there, learned to look with a philosophic sens« f justice 


on his own coming out in the Tripos, only “second in the second 
class. On this subject he concludes by saying that “to take, at 
Cambridge, even a good Second in Classics, one must, as a general 
rule, have read a large quantity, and be able to display a considerable 
knowledge of the Ancient lancuages No one knows how hard a first 
class is to obtain, unless he has either just got it. or just missed it.’’+ 


And this native American, returning to his own country, and writing 


for behalf of his countrymen, says: “were I to be questioned by an 
educated foreigner, an Englishman or Frenchman, German. Hol- 
lander, or Dane, upon the standard of Scholarship in our Colleges and 
U niverisities, | should be obliged to answer, not having the fear of 
King Public before my eyes, that it was exceedingly low, and that 
not merely according to his idea, but according to the idea of a boy 
fitted at a good school in New York When I went up to Yale 
College in 1835, the very first thing that struck me was the classical 


deficiency ot the greater part of the Students and some of the in- 
structors. Yale is the largest College in our country, and one 
of the two most distinguished. The result of my inquiries has not 
led me to believe that Harvard is any better off. That the other 
Colleges throughout the c yuntry, many of which derive their in- 
structors from these two New England Colleges, ar if anything in at 
worse state, may be easily inferred.’’} 

Columbia College, N. Y., as we have already seen, is excepted, 
to some extent from this sweeping censure; and indeed the State of 
New Yorkis the only one which has had the courage to attempt 
centralization. All its Colleges are now embraced by a central organi- 
zation,consisting of a Board of Regents.§ or Senate, presidedover by a 


* Five years in an English University p. 6 
+ Thid., p. 283. 


3 Ibid., p. p. 374, 877. 


§ The term is by no means an American novelty, but pertains to the nomencla- 


ture of the ancient European Universities, and we should be glad to see it adopted 
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Chancellor, and constituting the University of the State of New 
York. Dr. Tappan remarks of it: “The control which this board 
exercises, is very slight, and the several Colleges appear to 
enjoy equal independence with the Colleges of other States.”’ It is 
an organisation, nevertheless, capable of effecting the greatest benefit, 
and only requires to extend its control a little further, to make a 
high and uniform standard of Scholarship supersede, throughout that 
important State, the reckless and lawless system of diplomaed medio- 
crity, which has sufliced to bring the degrees of American Colleges 
into merited contempt. 

Such a system of comprehensive and efficient centralization the 
Chancellor of Michigan University proposes and boldly advocates for 
his State, adding to his scheme the indispensable element of effective 
union under one system of all educational machinery, from the hum- 
blest common School to the central University, the fountain of scienti- 
fic and literary rank. “ A University’? says Dr. Tappan, “ can have 
no branches, unless we so designate its faculties. <A | niversily is a 
compact association of learned men, incorporated and existing in one 
place. To distribute it into branches planted in different places 
would prove as incompatible with its offices as to scatter abroad a 
Legislative Assembly, and would in fact destroy it.’ In this per- 
fectly true remark, however, the Chancellor we suspect says more 
than he means, confounding the functions of College and University. 
He next refers to the attempt to create an eflicient system of Gram- 
mar Schools, or “ Gymnasia essential to a well ordered system of edu- 
eation, and without which Universities cannot reach their full propor- 
tions and efficiency.”’ Following up this idea he thus proceeds : 

It was unfortunate that the plan could not have beeon properly digested and 
earried out. To place them {the schools] upon the university fund was suicidal 
of the whole undertaking; for they only diminished a nutriment which can never be 
sufficient for both, without de riving an adequate supply for their own existence, 

The Union schools which have since arisen are but another expression of the 
same idea—the idea of taking pupils who have received the first rudiments of 
learning at the primary school, and inducting them into a system of regular 
training, based on the constitution of the human mind, and the natural order of 
the growth and unfolding of its faculties; and on the nature of different etudies 
as ministering to this growth, and forming a philosophical discipline of the 
faculties graduated to this order; so that, from childhood to adolescence, and 
from adolescence to budding manhood, the mind shall be led along genially and 
cheerfully, to any point of education less than the full course, or by completing 


the course, to a preparation for the university. This isthe true gymnastic course 


in Canada, in the hope that it might help to some understanding of the difference 
between a University anda College, which at present would seem to be nearly un- 
attainable. 
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—the course which Michigan bas been aiming at in her intermediate schools, and 
which it may be ber high destiny finally to mature and bring into fall operation 
Whaterer these schools may cost, the State has no higher interest than their 
perfect constitution aud development. They will afford the possibility of educa 
tion as widely and freely as the common schools, but it will be the possibility of 
a higher education, consistently and harmoniously ordered. Now, a vast amount 
of time is lost in childhood and youth for the want of early opportunities of 
educational training; and young men who propose to enter the higher institu 


tions of learning, have either to suffer the loss of knowledge which ought to 


have been a q ured long before, or are ¢ mpelled by spasmodic efforts, often 
ruinous to the health, and injurious to the mind itself, to make up, and that io 
an imperfect manner the deficiencies of tly life Conceive of a gymnasium 
open to you from childhood. At twelve years of age you have acquired French 


have overcome the difficalties of the Latin, and begin to feel the charms of its 
literature, and are grounded in arithmetic, geography. drawing, and music. At 


fifteen you are reading Greek and German with pleasure, and have acquired the 


elements of mathematics, and a general knowledge of history And at eighteen 
or muneteen instead of be vyioniog to prepare for college as nay how do, 
tortured by the Latin and Greek grammars, and in the haste inepired by the con 


sciousness that yo almost men—vou find vourselves in the easy and almost 





natural command of languages and the priociples of science, with the habits of 
a scholar thoroughly matured, and the art of study mastered, and ready to step 
into the university as an inviting field of knowledge, where everything is pre 
pared to your hand, aud where you feel prepared to put your hand to every 
thing, with the skill of one who, having thoroughly learned his trade, is never 
embarrassed in han lling his tools 

Ye who know by hard experience the want of all this, sympathize with those who 
are to come after you, and in the true spirit of literary association, determine united 
ly to labour for the elevation and perfection of the institutions of your country! 

The proper constitution of these schools, by whatever name they are designa 
ted, will require great wisdom, great care, great energy, and a supply of teachers 
who know how to do their work 

Where shall we find these teachers? The Normal schools cannot supply 
them, for they are designed to supply teachers for the primary schools—a great 
and important work embracing what we have called the logical basis of the 
whole system of pnblic instruction, Or they can supply them only to a limited 
extent, and in the more juvenile classes. The University alone can supply teach 


ers for the gymnastic schools, In Germany you will find university educated 





ti 


men giving instruction in arithmetic and geography ; masters of their subjects, 





they instruct without text books, and fill their class-rooms with th« Vivacity and 
charm of oral communication, and keep the interest of their pupils alive by the 
necessity of prompt answers to unexpected questions 

And here rises up to view, again, the great principle I have expounded and 
illustrated throughout this discourse, that in the historical order of development 
the highest institutions come first. Without a perfected University, we can never 
have a perfected system of public educntion, even in the lowest degrees; and as 
it has been, so must it ever be, that popular education must flow out of the 
higher institutions, as the showers that water the valleys and plains fall from 


clouds which were gathered on the mountains. 
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The university, the gymnasium, the Normal schools, the primary schools, once 
started into existence, must move on together. Each is necessary to the whol 
and the prosperity of each contributes to the prosperity of the whole, Nothing 
but sheer sci lism or utter ignorance can conceive of any opposition between 
them ; and none but an empiric in education, or a traitor to its cause, can aim to 


aid one by the sacrifice of any of the others.” 


This organization of the entire scheme of education for the Pro- 
vince, from its lowest primary or infant school, to its finishing Col- 
leges and University, into one coherent and mutually dependent sys- 
tem, is not only what we want, but what seems indispensable for 
Canada. Nor are we without our own ideas as to how it might and 
should be accomplished ; but we dread the intrusion of polemics into 
the pages of the Canadian Journal, the organ of an Institute which, 
we trust, will ever offer an arena wherein educated men of every 
opinion and party can meet on common ground. But this accom- 
plished, by whatever means; and that other scarcely less impor- 
tant requisite: a uniform standard of University degrees, having 
been secured throughout the Province; the next step must be to 
render it an indispensable qualification for the mastership of every 
Grammar School, that its holder has taken his B.A. degree. By 
and by,—and the sooner the better,—this demand must be extended 
to the Common School Teachers also; and this done, and their 
salaries proportionably raised, so as to render the appointments 
worth a man of education looking forward to as objects of profes- 
sional ambition, then we shall be ready to borrow a most important 
principle from Prussia, viz :—to make the appointments to the mas- 
tership of the Provincial Grammar and Common Schools the prizes 
of the most successful candidates for University honors. This is the 
new principle recently introduced with the very best results into 
various departments of public life,—not in the United States, but at 
home—and especially into the civil appointments of the East India 
Company’s service; thereby substituting for the unwholesome and mis- 
chievous influences of political patronage and personal favor, the 
impartial test of intellectual attainments. Thus the Common Schools 
would be made to depend on the Grammar Schools, the Grammar 
Schools on the Colleges, and the Colleges on the University. We have 
said nothing about the Normal School, but it is not because we under- 
value the influence of that admirable Institution. The function of the 
Normal School is to teach men fo teach ; and such a coherent system 
must doubtless raise its standard also ; but we should just as certainly 
demand of the B. A., candidate for a Common School teachership the 
production of his first class certificate from the Council of Public 
Mw 
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Instruction, as we should require of him his diploma of M. D., if he 
were candidate for a medical appointment. 

And here, we touch on one of the great errors lying at the foun- 
dation of all the schemes of root and branch University reform, set 
forth by educational theorists. We affirm unhesitatingly that it is 
not the primary function of a College to provide a professional edu- 
cation ; and this is especially true of the Faculty of Arts. American 
Educationists acting on a different theory are devising new courses, 
titles and degrees; Masters (and Mistresses too) of Science ;— prece- 
ded, no doubt by Bachelor, and Spinster of Science* ;— Masters of the 
Science of Engineering ; of the Science of Agriculture ; nay even of 
the Science of Penmanship,and the Science of Accounts! accompanied 
with graduation in Commercial Computations, Business Customs, 
Ornamental Penmanship, and Commercial Ethics!! Our idea is that 
the College course for a B. A., degree must comprehend these, in so 
far as they do not purely relate to special professional details, just as 
much as it has always been our idea that Commercial Ethics is 
necessarily comprehended in the Christian Ethics which are, or 
should be, taught every Sunday from the pulpit. 

A Chair of Civil Engineering was proposed in the scheme originally 
shaped out for the changes effected on Toronto University; and 
surely in this country few Chairs could have been more useful. But 
men could not realize the conception of such a professorship apart 
from the professional routine of the Architect's and Engineer's office, 
and the comfortable pupils’ fees; and hénce we believe it was still-born. 
How the Chair of Agriculture escaped the same fate may well be 
wondered. But so long as this practical chair stands alone its 
position must be precarious. To complete its efficiency, a Veterinary 
Tr We are multiplying our Bachelors and Masters on all sides . “The f md idol 
ators of old deified beauty and wisdom under different forms ; but we will deify 
all our beauty under the form of wisdom, and we will place our new Goddess in 
our new Parthenon under the august title of Mistress of Arte! Dr. Tappan’s 
Discourse, p. 49. On the same subject a correspondent of the New York 7ribune, 
writing from Ann Arbor, the seat of Michigan University, last April observes :— 
“The last term of the University for the year 1854-5, commences to-day. The 
Regents have been notified that application will be made either at this or the 
following term, by several females for admission into the University, and a fall 
and equal participation in all its privileges. You will not fail to observe and to 
be interested in the debate on this very point in the State Teachers’ Association 


and the position taken by Prof. Haven, and indeed all the other prominent edu- 
eators in the State. The thing is a fixed fact. Females are to have, as they 
ought, equal: advantages in this respect with men. The only question left is 

Shall they have a separate institution, or go to the University! The Teachers 
all say the latter,” 
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Chair seems indispensable, and when the Agriculturists are ready 
to avail themselves of it, the Professors both of Chemistry and Na- 
tural History, and perhaps also of Mineralogy and Geology, could 
supplement their studies with much that is useful, without at all 
interfering with the strictly professional education, to be learned in 
the field; just as the medical student must acquire his practical 
knowledge, not in the lecture room, but in the hospital wards and 
the dispensary practice, The following discriminating distinctions 
of the shrewd Scottish Professor of Greek, John Stuart Blackie, 
whose letter “on the advancement of learning in Scotland,” we have 
named above, are well worth noticing here: 


“ What do we understand by learning? The word is vague; and some irre- 
levant criticisms and pert objections may be anticipated by defining the term 
distinctly in the outset. A farmer who tills his ground skilfully, and, by the 
blessing of God and favour of the elements, stores a large crop of life sustaining 
fruit in hie garners, is not a learned man: he is a man of skill, industry, and 
experience. The same farmer, if, in addition to the careful and skilful cultiva- 
tion of the soil, according to the received customs of the agricultural profession, 
he occupies himself with experimenting in various ways so as to produce im- 
portant agricultural results by the application of new chemical or other scientific 
principles, may be called a scientific farmer; or, if you please, an intellectual or 
a speculative farmer, but no man would think of calling him a learned farmer. 
Let him, however, in addition to the scientific accomplishments which we have 
just supposed, be found at his leisure hours, with the help of dictionary and 
commentary, spelling his way through the Georgics of Virgil, the authors De 
Re Rustica of the Romans, and the geoponic writers of the Greeks, we should 
then have no hesitation in saluting him asa geoponus eruditissimus, a learned 
agriculturist and a wonder of the country-side. In the same way, any man who 
ean make a neat incision into your blood-vessels without mistaking an artery for 
a vein, may be called a skilful phlebotomist, and if he does so in diffieult cases, 
and in the most approved way, he may be called a scientific phlebotomist. But 
the man who not only can finger a lancet, but will explain to you the whole 
theory and history of blood letting, from the precepts of earliest Egyptian 
drugmen in pre-Homeric times, to the diaetetic protests of Erasistratus of Ceos 
in the third century before Christ, and the heroic practice of a stout Broussais 
and Gregory, of the most reeent memory ; such a man who, to great practical 
skill and dexterity, adds extensive knowledge of the past, well arranged and di- 
gested by the organic power of ideas, you would call both a learned anda 
philosophic phlebotomist ; you would be justified in making such a man a pro- 
fessor of phlebotomy. ad 


And this might tempt us into the vexed question of Canadian 
Medical Education, of which it is sufficient to say that every single 
member of the community is so vitally interested in the subject that 
it may surely be left to the common sense of the public at large to 
put an end to the present state of things, which no man we ever met 
with pretends to defend. Medicine is the one professional educa- 
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tion in which every member of the community has an interest, and if 
it be desirable that the degree of M. A., should have a definite and 
uniform meaning throughout the Province, it is surely no less indis- 
pensable that that of M.D. should be held by no one but a tho- 
roughly educated and trained practitioner of the healing art. But is 
it reasonable to expect that any required number of such learned and 
philosophical phlebotomists as the Scottish Professor pictures above, 
should turn up by chance, and at a moment's notice, among the medi- 
cal practitioners of a new country like Canada, to say nothing of 
a city of some forty thousand inhabitants. Edinburgh, with 
a population of four times the number, has filled up two Chairs in her 
University recently. She might have been supposed to have choice 
enough among her own world-famous staff. Yet the one was given 
to Dr. Laycock, of York, the other to Dr. Allman, of Trinity College, 
Dublin ; and it is by getting the ablest men, irrespective alike of 
local interests and professional jealousies, that she has become what 
she is. When, however, she shall get as far ahead as our Metropol- 
itan Toronto has done, and shall find herself with not one, but three 
Universities competing with each other for the granting of medical dip- 
lomas, then—it may be presumed she will make our medical schools 
her models in all other respects. 

We have spoken of the thoroughness of the education at Cambridge, 
in the subjects taught and encouraged at that University. That a 
too limited and exclusive devotion to one or two objects of study has 
been engrossingly fostered at the English Universities we readily 
admit ; but even in this respect the evil is more apparent than real, 
and a little, well and thoroughly learned, is worth all the popular, 
superficial doses of crude science and learning which figure so grandly 
under every variety of superlative nomenclature in the prospectuses 
of American Educational Institutions. Mr. Bristed, after having 
taken his B. A., degree with honors, at Cambridge, remarks: “ I 
had more opportunities of observing what had often struck me before, 
—the development which takes place inan Englishman's mind after 
the age of twenty-two, when he recovers in two or three years all the 
ground which he appeared to have lost as compared with an American, 
Scotch, or Continental student, and gains a great deal more. The 
Cambridge student acquires manly habits of thinking and reading. 
He becomes fond of hard mental work, and has a healthy taste in 
his mental relaxations. The trash of the circulating library he des- 
pises as he would sugar candy. No works of fiction but the very 
best, and those rarely, are to be found in his room. Such a taste is 
indeed late in forming ; but the habit of mind once started, he goes 
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on drawing in knowledge from all quarters at a vast rate, and what- 


ever he does take into his well prepared mind assimilates itself with 
matter already there, and fertilizes the whole, and fructifies ; nothing 
of what he reads is thrown away.”’ To such a man of ripe mind and 
studious habits, the acquisition of a modern language such as the 
French or Italian is a mere pastime, and the German only a pleasant 
task. What would he say to the substitution of them by our Uni- 
versity reformers as equivalents for the Greek and Latin,—the sole 
keys to all the treasuries of Theology, Philosophy, and Science ! 

Having thus discussed, however cursorily, the direct aim and pur- 
pose of Universities and Colleges as means for the encouragement of 
LEARNING, we are now free to admit of asecondary purpose which 
they may answer, especially in a new country like Canada. Pro- 
fessor Blackie denounces, with not less vigorous eloquence than truth, 
the neglect of classical learning in Scotland ; nevertheless, Scotland 
owes not a little of the energy and intellectual vigour of her people 
to the very looseness of her University system, which threw open the 
halls of her Colleges to hundreds who sought for knowledge, without 
dreaming of learning. With a like object in view, the scheme of the 
Toronto University College, provides for its unmatriculated students 
and encourages them to emulation and study by special and entirely 
distinct honors and rewards. The new Principal of McGill College 
thus announces the proposed popular department of that Institution: 

“During the present winter it is intended to deliver a popular course, which 
will embrace the subjects of Natural History, Chemistry, Natural Philosophy, 
and Civil Engineering, a combination of interesting and important subjects which 
should attract large audiences. 

These provisions, however, by no means exhaust the field of usefulness in 
this direction ; and it is in contemplation, in the Session of next winter, to in- 
stitute in connettion with the Faculty of Arts certain special courses, bearing on 
some of the principal lines of industrial occupation, in the hope that in this 
way we may induce many young men who would otherwise receive none of the 
benefits of collegiate education to attend to certain selected classes. We propose 
then, to attempt the establishment of the following Special Courses, each to extend 
over two years, and to entitle the student, on examination, to a certificate or diploma 

1. A course of Civil Engineering. This will embrace English Literature, 
Mathematics, Natural Philosophy, Chemistry, Geology and Mineralogy, Survey- 
ing, and Civil Engineering, including the construction of machinery. Such a 
course will be exceedingly serviceable, not only to all young men about to enter 
on the profession of Civil Engineering, but to many others more or less closely 
connected with the publie works or manufactures of the Province. 

2. We also hope to commence a course of Commercial Education, including 
English Literature, History and Physical Geography, Mathematics, Chemistry, 
Natural Philosophy, Natural History, Modern Lar guages, Commercial Law, 
and, if suitable arrangements can be made, Lectures on Political Economy. 
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3. A farther extension of our Courses of Study may be effected in the diree 
tion of Agriculture. Throughout the Colonies atte ution is now being directed to 
those scientific principles of farming which have effected such wonders in Great 
Britain, and the introduction of which is imperatively demanded in all the older 
and more worn out districts of this country. I have no doubt that there are 
within reach of Montreal a number of enquiring and intelligent young farmers, 
who would gladly avail themselves of such a course during the winter months. 
It would include the following subjects English Literature, Natural History, 
Natural Philosophy, Surveying, Agriculture, Chemistry, Practical Agriculture 
and Management of Farm Animals. 

These special courses will, I believe, rather build up than detract from our 
general under-graduate course, while they will certainly extend our usefulness, 
and give us increased claims on the support of the community ; and thus tend 
ultimately to increase the demand for collegiate instruction, while in the mean 
time they will give an important impulse to practical science and the arts of 
industry. ” 

Much of this is unquestionably suited to the present wants of 
Canada, if it be really teaching that is intended, and not mere 
attendance on popular lectures. We attach more importance, how- 
ever, tothe scheme of “ Options” now partially introduced into the 
system of Toronto University. By this, in the first half of the 
under-graduate course, the study of Classics and other branches 
essential to the educated man, whatever his future professional 
education may be, is rendered imperative; but in the remain- 
ing half of his course he is free to select according to his 
own intellectual predilictions or the special objects he has in view. 
The principle is admirable. The details of it want revision. The 
divorcement of Classics and Modern Languages specially strikes us 
as equally inconsistent in itself and arbitrarily opposed to the 
likely choice of a youth of a philological cast of mind. But the 
other divorcements are scarcely less arbitrary. The clause in the 
University programme thus refers to under-graduates of two years 
standing: “Students presenting themselves at this Examination are 
not required to take the Greek and Latin Languages and the Modern 
Languages, but either at their option. Neither are they required to 
take Mathematics and the Natural Sciences, but either at their option.” 
The following we venture to suggest as at once a more natural and 
a more useful classification of options :— 

I. Classics, Modern Languages, and History ; or:— 

II. Mathematics, the Natural Sciences, and English Literature; or:— 

Ill. Metaphysies and Ethics, Logie and Rhetoric, English Liter- 
ature, Civil Polity, and History. 

Such a choice, following on the substantial ground-work of the 
first two years’ acquirements would admit of the student adapting 
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his further studies to his future career in life, and taking his degree 
at the University with honors, while the knowledge of which it is the 
guarantee, is available for all the objects of his further aim and 
aspirations. It might be a question, indeed, whether a fourth class 
of options, including the Natural Sciences alone,* without Mathe- 
matics, but with correspondingly high requirements in the narrower 
field of study, might not be wise, with a special view to induce the 
student of Medicine to graduate in Arts, and thus lay a foundation 
calculated to fit his mind for appreciating the philosophy of the 
Science of Medicine, which, in the hands cf so many of its half- 
educated practitioners degenerates into mere empiricism. 

After all, however, be it remembered that a complete, efficient, and 
practical University system, accompanied by well organised Colleges 
and crowded lecture rooms, cannot be created in a new country like 
Canada inaday. The unfortunate University of Toronto, with all 
its wealthy endowments, has hitherto been treated as the Tahitians 
treated the first crop of wheat the Missionaries introduced among 
them. They constantly pulled it up by the roots to see how it was 
thriving! Somehow we are rather too prone to despund, and have 
inherited so much of John Bull's propensity to grumble that we are 
very difficult to inoculate with those sanguine anticipations of ri- 
pening triumph and glory, in which our neighbors indulge with such 
magnificent amplitude. The new President of McGill College con- 
cludes his Inaugural Discourse with the expression of a modest “ hope 
that the utmost possible success and permanence may attend their 
united efforts in behalf of good learning.’ But the Inaugural Dis- 
course of the Michigan Chancellort winds up in a very different vein ; 
which, considering that he is speaking of a great State not so old as 
some of Mr. Dawson's present under-graduates, may well put the 
Montreal President and the rest of us to the blush: 

“Let me remind you that it is notin accordance with the spirit of our country 
to let improvements grow slowly. This great State is the growth of a quarter 
of a century. In our Industrial arts and improvements we are not willing to 


fall behind Europe according to the ratio of our respective ages. We aim not 
merely to equal, but even to surpass the old nations of the world, in our manu- 


*Say: Chemistry, Botany, Natural History, and a choice of some such addi- 
tional studies as Natural Philosophy in some of its branches most useful to the 
medical man, Geology and Mineralogy, with Palwontolgy and comparative 
Anatomy. The latter of these might be further encouraged as the special subjects 
for an honor degree in Medicine. 

+ A discourse delivered by Heary P. Tappan, D. D., at Ann Arbor, Mich., on 
the occasion of his inauguration as Chancellor of the University of Michigan, 
December 21st, 1852. PP. 51, 52. 
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factures, our steamboats, and our railroads. We level the forest in a day, lay 


down our tracks and startle the old world with the sound of our engines. Our 


steamers outspeed theirs across the ocean. Our yachts win the royal prize over 
the ancient shi} builders in the sight of the Majesty of Eagland. The Autocrat 
f Rus .employs our engineers to make his railroads; and his steamers are 
built on r shores 


“Shall we be behind then only in the creat matter of Education! Can we not 
build up Universities toot Shall we apply to the cultivation of Mind a prin 
Jy to anvthing elee? Let it not 


ple of slow pr wression which we seurn to ap} g 

be my countrymen let it not be Arouse thy energies young State of Michi 
van! Giant of the West! holding the great lakes in the |! w of thine hands 
hearing on thy bosom, deep engraven, the memorial of thy glorious deeds ; look 


g with eyes of light upon all thy brothers around thee, and inepi ing them 


with thy majesty and beauty; speak out with thy strong and melodious voice the 


ree that here a new Athens shall arise with its schools of Philosophy and 
Art, and its Acropolis crown 1 with another Parthenon, more glorious that that 
because illumined with the true light f heaver 


The Parthenon of our Canadian Acropolis will not, we ar satisfied, 
manifest any of this new-world speed. The work is all before us, 
and must be d me, sl wly, pati utly, above all, thoro ighiy. It is 
easy for a time, to throw dust in the people’s eyes with the help of 
grand names, magnificent talk of Prussian systems,—meant only to 
end in talk,—grandiloquent novelties of graduation titles; and the 
substitution of an ad capfandum scientific nomenclature to such good 

d-fashioned school-boy acquisitions as writing and arithmetic : 
* Sciences of Accounts and Commercial Computati wa!” the “ semi- 
a gular system of Pe amanship, both practical and ornamental !’’ 
&c., and—which is quite of a piece with this,—lists of Members of 
faculties eked out by the help of honorary lecturers and Emeritus 
Professors! Noah Webster bluntly explains to his countrymen that 
an Emeritus is one hone rably discha ged from service We wonder 
what the Professor of Commercial Ethics would say to the retention 

such on the list of Teachers! We would willingly hope that 
Canadians are not to be caught by such chaff. Nevertheless, the 
truth must not be disguised that Canada has yet to learn the just ap- 
preciation of a well organised system of education, extending beyond 
the ordinary requirements of common schooling. The very desire for 
learning, apart from its mere marketable value as the stepping stone 
to a profession, has to be created. And on this subject, the following 
just remarks of Professor Blackie, are not without their application 
to ourselves: 

“To get rid of the uneasy sensation, anil the shock to our self-esteem, caus ed 

by the honest presentation of these facts, 1 can casily imagine that some stout 


ld question— 


champion of things as they are, will come blurt out with the « 
Well, if we are not a learned nation, what harm? Jf the Germans write moun- 
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tains of erudite books, may we not ask, Cut nono! Is not sense better than learn- 
ing: and can a man not see what is worth seeing in the world without the spec 
tacles of books 1 Now, lest any person should be moved by vain talk of this 
kind, which is not altogether without wisdom, though somewhat of a worldly 
kind, I hope I have sufficiently taken care, to avoid leaving the impression that 
I set much value on mere learning. A man may attain wisdom and virtue with- 
out books and Universities—God be praised! Still learning performs an 
important part in the intellectual culture of any educated people ; and it may 
be difficult to name a single point in which the civilized life differs more radical 
ly from the savage than in the possession and in the use of books It is ensy to 
laugh at the remote and ur 





ractical character of the subjects on which many 
German professors write books; men of a strongly prac tical turn will always 
have their joke xt the expense of those who indulge in curious, recondite and 


apparently useless research , but books are as much the natural expression of a 


highly-trained intellect in this age, as ballads were in the age of Homer ;—“ By 
their fruits ye shall know them ;’—and it remains a fact that every educated 
man who pens a paragraph for a newspaper, and every possessor of a pulpit 


who sends forth a pastoral address to bis people, makes use of some part of the 
grand floating capital of knowledge with reference to the past, which is only the 
results of learned research put into a poy ular shape Without learning, there- 
fore, as an educated people, we cannot live; the only question is, whether we 
shall be content to take this learning at second-hand from the Germays and other 
learned nations, or whether it would not be more creditable, more safe, and in 
the long run, perhaps a shorter plan, to create that learning for ourselves at 
home, by Universities properly organized, and by professors supplied with 
proper opportunities aud endowments, to make the advancement of a first-class 
academical learning the great object and the sole ambition of their lives.” 

But indeed we have to begin our work at a much lower stage than 
that of University organization. Much has indeed been done,and well 
done under the persevering zeal of Dr. Ryerson. But assuredly the 
standard of our Common Schools has to be elevated. Our Grammar 
Schools have to be made—what now they certainly are not—efficient 
feeders to our Colleges; amd the status of our Schoolmasters must be 
raised. At present the scale of remuneration, and the social rank, 
awarded to this important class of functionaries, to whom is entrusted 
the intellectual and moral training of the rising generation, reflects 
little credit on the province Setting aside one or two exceptional 
cases, the average pay of a Grammar School teacher is £175 ; that of a 
first class Common School teacher ranges from £50 to a £100; a 
second class teacher from £60 to £80, and a third class teacher from 
£45 to £60! Can it be expected that such salaries will engage the 
talent of the country in the all important work of education, when the 
highest are not more than a clerk in a store would demand; 
while, failing such prizes, so far as regards the remainder, a 
robust man may hope to make more by chopping wood? It ought 
not to be a matter of indifference to the people of this wealthy pro- 
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vince that those to whom is committed the intellectual culture of 
their sons and daughters, are struggling with the sordid cares which 
pecuniary pressure involves, and degraded by a social humiliation 
which it is impossible to disguise; and until the Common Schools 
and Grammar Schools are doing their work effectively, and have been 
so doing for years, it is as vain to expect our Universities and 
Colle ges to flourish, as for our farmers to look for their harvests be- 


fore they have begun their clearing. 
dD. W. 


SCIENTIFIC AND LITERARY NOTES. 
GEOLOGY AND MINERALOGY, 
THE GEOLOGICAL BURVEY OF CANADA. 

The London Gazette of January 30th, dated from Buckingham Palace, an- 
nounces the gratifying intelligence that Her Majesty has seen fit to confer the 
honor of Knighthood upon Wittiam Epwoxp Logas, Esg., Director of the Geo- 
logical Survey of Canada; a well earned and justly merited tribute of honor, which 
will be confirmed by universal acclamation throughout British North America. 

PRESERVATION OF ORGANIC REMAINS. 

The causes which mainly influence the preservation of organic bodies in the 
fossil state, are the following :— 

1, The habitat of the plant or animal. . 

2. The conditions prevailing at the spot to which ite remains may be brought, 
or at which it meets its death 

3. The inherent power of these remains to resist mechanical disintegration. 

4. Their powers of resistance to chemical decomposition. 

5. The nature of the rock-matters in which they may be enclosed ; and the after 
conditions to which these matters may be subjected. 

With regard to the first condition, it is abundantly evident, that aquatic types 
are far more favorably circumstanced for preservation, than purely terrestrial forms ; 
and littoral species, again, more so.than pelagic tribes. But, allowing the body of 
the dead fish or floating cephalopod to be cast, uninjured, by winds and currents, 
on the shore; or the drowned mammal swept down to the river estuary; the 
co-operation of various conditions is required to ensure its preservation. Briefly— 
there may be no sediments under process of distribution at the spot; or the sedi- 
ments may not be thrown down with sufficient rapidity to arrest decomposition; 
or the shore may be rocky and exposed, and mechanical destruction follow. Finally, 
if entombed forthwith, its calcareous parte may be readily dissolved to constitute a 
cementing material for the surrounding mass; or subsequent metamorphic agencies 
may obliterate all traces of its form. 

The more an organised substance approaches inorganic matter in its composition, 
the greater, of course, will be its capability of resisting the usuel process of decay. 
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Tn this light, the following Table, drawn up chiefly from the researches of M. 
Hve@arp, of the Geological Society of France, will be found to exhibit some in- 
teresting relations : 
Approximate amounts of inorganic matter in animal bodies which oecur more 
Srequently in the fossil state ; 

Inorganic matter, 99 or more per cent:—Shells of Ostrew and of some other 
acephalous mollusks, 

Inorganic matter, 95 to 98 per cent :—Most corals; shells of most bivalves and 
gasteropods, 

Inorganic matter, 90 to 95 per cent :—Shells of ordinary cephalopods. 

Inorganic matter, 60 to 70 per cent:—Teeth of mammals, reptiles, and many 
fishes. 

Inorganic matier, 50 to 66 per cent :—Bones of mammals, birds, and reptiles ; 
scales of fishes; carapace, &c., of chelonians?; shells of crustaceans, 

Inorganic matter, 40 to 50 per cent :—Elytra of certain insects (?). 

Inorganic matter under & or 6 per cent :—Scalea of reptiles; cartilage and hair 
of mammals ; feathers of birds, &c. 

A glance at this table will explain the cause, (as pointed out by M. D'Orniery,*) 
of the rare occurrence of reptilian scales in the fossil state, whilst the scales of 
fishes are so abundant.—E. J. C. 


PURPLE COPPER PYRITES. 

Purple Copper Ore—the Buntkupfererz of the Germans; Erubescite: Dana— 
in pseudomorphs, after chalkopyrite, the common yellow pyrites, does not appear to 
have been hitherto recognised. Pseudomorphs of this kind occur, however, and 
seemingly in abundance, amongst the copper ores of Lake Huron. Their usua) 
form is that of the ordinary dimetric tetrahedron, belonging to chalkopyrite. When 
broken across, a nucleus of this latter mineral is frequently seen within them. 
The purple ore may be readily distinguished from tarnished or variegated specimens 
of chalkopyrite, by its higher specific gravity. A portion of a crystal (G-—4.77) 
contained 68.19 per cent. of copper ; and two other specimens (in which, however, 
the copper was alone determined, and by a Jess satisfactory process,) shewed a still 
larger amount. In the first determination, the copper was separated from the iron 
by sulphuretted hydrogen, and weighed in the usual way as oxide. An analysis of 
16.52 grs., thus furnished—sulphur, 3.97; copper, 10.44; iron, 1.96; or, in per- 
centage values—sulphur, 24.03; copper, 63.19; iron, 11.84. The composition of 
purple copper is known to vary greatly, and it~ true formula is yet unsettled. Two 
formula have been proposed for it. The one adopted by Berzelius, 2Cu#S+ 
FeS., requires 8. 23.7, Cu. 62.5, Fe. 138. The other, assumed by Rammelaberg, 
80u2S+Fe2Ss., gives 8. 28.1, Cu. 55.5., Fe. 16.4; but in the analyses 
hitherto published, the copper is always in excess of 55.5, and generally over 60.4 
At the same time, it is difficult not to admit that a higher degree of sulphurization 
than RS must be presentinthe mineral. Rammelsberg attributes the excess in ques- 
tion to an admixture with copper glance, Cu2S: a compound which also occurs 
amongst the Lake Huron ores, and which is known furthermore to occur occasionally 
in other localities as a product of alteration from copper pyrites.—k. J. CHAPMAN. 





*“ Cours de Paléontologie et de Géologie Stratigraphiques.” 
+ See the results of nineteen separate analyses in the 4th edition of Dana’a 
“* Mineralogy,” IT., 38. 
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PHYSIOLOGY AND NATURAL HISTORY. 
To the Editor of the Caxaviax Jounyat 
Pentru, 19th February, 1856. 
81n,—There is a variety of deer frequently killed in this vicinity, which I have 
never been able to find described, and should like to know if any of the members 
of the Institute can give any informatior respecting it. Itis P pularly known as 
the “ Spike Horn Buck,” andl a Ajoir the fullow ng short descripti 


The Spike Horn Buck has much shorter legs than the ordinary deer, but is also 
heavier bodied The forehead is wider, and the horns, which are set very high 
on the head, are almost six inches in length, smooth and straight without any 
disposition to branch As this animal is killed of alla 


a distinct variety from the common deer. I have bad a head preserved which I 


es I think it is evidently 


shall send to the museum of the Institute as soon as an opportunity offers. 


Yours, &c., W. T. MORRIS. 





RANIDA. 
In the proceedings of the Academy of Sciences of Philadelphia, for December 
25th, Dr. LeConte has published a deseriptive catalogue of the Ranids» of the 
United States 


He remarks upon the difficulty of accurately describing those animals, and the 


eonfusion which has aris n the synonymy, principally arising from the circum- 
stance of the colors and markings being so extremely variable Deser ptions to 


be accurate must be made from living specimens, and from a number of individuals, 


Dr. LeConte has had an opportunity of examining the following 


Rana Catesbiana,..............- Shaw. 


nigrescens, ..... cortcccces MERGE. 
% BRE, cccccccccenseces LeConte. 
SF PAPRORE, ccccsccccccces Gmelin 
oa, TTT err TT LeConte 
“ clamator .» Daudi 
 COMSPETRA, «2.0 ccccccccees LeConte 
*“ capito ” 


Telmatobius lentiginosus, .... 
ED Bs i oo 66 ncneésenecte 

“ crepitans 
Chorophilus nigrita,............ 
ornatus, 





6 CQGHONS . nc ccc ccccces 

= delitesc CNB, wccceess 

0 FRGROTUMG, 2 ccc cccccces 

- ocularia, 
Sx nopus solitarius, TeTETETT.L 
PE, buanéycnacces 

a | LeConte, 

* erythronotug, ......... .-+» Holbrook, 

CNSR. os 0 Ki cp cede o5h se ” 

Engystoma Carolinense, oooes Wagler 
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BATS. 


Dr. LeConte has also published in the same number some observations on the 
North American species of bats, of which he enumerates and describes the fol- 
lowing : 

Vespertilio Noveboracensis,........Linn, 





“ GBGIOUA,. cc cccccccs ..-Palesot de Beauvais, 
“ crepuscularis,..........LeConte, 
” EMAOUB, accccccceccoces Palesot de Beauvoia, 
- Carolinensis, ...... 64+ Geoff, Se Hilaire, 
- QUITHAUB,. co vcccecees Leunnenck 
“ DROIONE, cccccevccecs ™ 
= CPG. covcces sacceee “tg 
e pulverulentus, ..... eee = 
aia subbulatus, ...e.eeesees Say, 
a lucifugua,...sceeeeees LeCorte, 
- Georgianus,.........-. Cuvier, 
= a LeConte, 
“ pallidus,..... 90 0eneee ” 
Rhinopoma Carolinense,..........St. Hilaire. 
Dr. LeConte remarks that all the Bats he has seen, have an uncertain number of 
transverse wrinkles or plaits on the outer portion of the ear, and have the toes 


furnished with rather long and fine hairs, as it were fimbriated, hence these two 
marks are omiited as furnishing no good specific characters, All of the American 
bats except the Molossus (Rhinopoma,) belong to the same genus, the trifling 
difference in the number of the teeth does not afford a sufficient reason for con- 
sidering them as different. 
NEW HESPEROMYS, 
Dr. LeConte has described two new species of Hesperomys, the II. cognatus and 


founded with the Northern H, goa- 


Hi. gracilis; these two appear to have been con 
sypinus. They are found in Georgia and Michigan. 
TAPE WORMS, 

Dr. Leidy has published, in the Proceedings of the Academy of Sciences, a list of 
all the tape worms which have come under his notice, both in man and in various 
animals. It is curious that he has never yet met with the Dibothrium latum 
(Bothriocephalus latus. ) 

MOSSES. 

A valuable addition to the flora of the United States, has been given (l.c.) 
by Mr. Thomas P. James, being a list of those mosses not described in Gray's 
Manual, some of them being new species, amounting in number to forty-seven. ; 


H. C. 





ETHNOLOGY AND ARCHAOLOGY. 








ARTIFICIALLY COMPRESSED CRANIA. 

The singular custom practised by the Flat Head Indians of the North West, 
of artificially compressing their skulls, is one of the most curious of all the barba- 
rous customs, adopted by savage tribes. This unnatural operation, our artistic 
Canadian traveller Mr. Paul Kane remarks: not only does not appear to injure the 
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health of the children subjected to the deforming process, but it does not injure 
their intellect, as is proved by their enslaving the surrounding tribes, who retain 
the head in its normal shape. 

This barbarous practice, however, is neither of modern origin, nor peculiar to 
the New World. Captain Jesse, in his * Notes of a Half-Pay Officer,” describes in 
his travels in Circassia and the Crimea, au ancient example of an artificially com- 
pressed cranium, which he saw in the Museum at Kertch. This was said to have 
been found in the neighborhood of the Don; and he remarks in reference to it 
* According to the opinions of Hippocrates, Pomponius Mela, Pliny, and others, 
the Macrocephali appear to have inhabited that part of the shores of the Euxine 
between the Phasis and Trapesus —the modern Trebizonde. 

his highly interesting specimen of the artificially elongated skull, from whence 
this race is assumed to have derived its name, it can scarcely be doubted must 
have since perished in the destruction of the Kertch Museum, when that town 
fell into the hands of the victorious Allies. It is scarcely to be supposed that 
such a prize as the ancient cranium would be found among the spoils carried off 
by our soldiers from the Crimean city. 


AMERICA PEOPLED FROM ASTA, 

The following paragraph occurs iu the editorial correspondence of the Toronto 
Leader, dated Rome, Nov. 5, 1855. 

“At the table Chote of the hotel de la Minerve, last night, I met a priest from 
Wisconsin. He stated some facts as conclusive proofs of the theory that America 
was originally populated from Asia; the principal one of which is that many of 
the Indians are found to have the religion of Egypt, which they had received by 
way of Asia Minor. On my remarking that the theory was not a novel one, but had 
not been hitherto sustained by conclusive proofs, he said, ‘We have no doubt 
whatever of its correctness.’ Ile has been long among the Indians of the West, 
and speaks their languages. He has taught -them not only to renounce their 
paganism, but also to read, to plough, and follow other industrial occupations of 
civilized life. He has therefore, I take it, been an eminently useful missionary ; 
and a self-denying one, too, it would seem, for he states that for four whole years 
he lived almost exclusively upon fish, seldom tasting the luxury of bread.” 

Such notices as this, preserving the dedactions of intelligent observers, are de- 
serving of record; though, like most others leading to similar conclusions, it is 
extremely vague and unsatisfactory. If by “ the religion of Egypt” is meant, as we 
presume, the ancient ante-christian creed of the Nile Valley,—which even in the 
days of Herodotus was obscure, and already being overlaid, like the political insti- 
tutions of Egypt, by foreign intrusions,—then something greatly more definite than 
the mere recognition of such elements as are more or less common to all pagan 
mythologies, must prove a connection which chronological evidence renders so 
improbable. 

WORKING OF AFRICAN NATIVE IRON, 


~ 


Ata recent meeting of the Natural History Society of Boston, Dr. A. A. Hayes 
exhibited specimens of Native Iron from Liberia; and gave the historical and 
chemical evidence of its having been in use many years by the natives. By the 
simple process of hammering, this iron has been converted into rude instruments. 
It contains one and a half per cent. of crystals of quartz and magnetic oxide of 
iron, and, consequently has never been heated or wrooght. There is no trace of 
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carbon, or manganese, or nickel, which, by their presence, would show it to be 
meteoric. This subject is interesting to the archwologist, as well as to the mineral- 


ogist, as furnishing another example of the working of metal—like the cold 
wrought copper of the ancient miners of Lake Superior—without smelting, or other 
than mechanical means, 


VALUE OF NATURAL HISTORY TO THE ARCH AOLOGIST. 


In Indian grave mounds, and on sites of long-deserted Indian villages, numerous 
bones of wild animals are found, calculated to throw an interesting light on the old 
fauna of the clearings of this Continent. The following reswné of observations on 
this archmological department of Natural History in relation to England, 
abstracted from a communication by Mr. Joseph Clarke to the Historic Society of 
Lancashire and Cheshire, may suffice to shew of what essential service a know- 
ledge of Natural History may prove to the Archwologist: 

Skeletons, in Saxon barrows, are sometimes surrounded with a row of flints, and 
next to them arow of small bones, and in one instance the body had been complete- 
ly covered over with sinall bones, which were ascertained to be those of the water 
rat (Arvicola amphibia, Desm.), a species confined to banks of rivers and ponds, 
injuring the trees by gnawing off the bark for their store, and not visiting the 
habitations of man. The old English black rat (Afws rattus, Linn.) was not then 
known, having centuries since, been introduced from India, And that pest, now 
so common, the brown or Norway rat (Mus decumanus, Pall.), which has extermi- 
nated the other race, being a native of Persia, had not inflicted a visitation on this 
kingdom previous to 1750. It seems to be a law in nature that the weaker should 
disappear before the stronger; thus, our partridge (Perdiz cinerea, Briss.) disap- 
pears before the red legged or French partridge (/erdiz rubra, Briss.) wherever 
it is allowed to exist. And even man is not exempt: the Red Indian blotted out 
from existence the Aztec of America, to be in his turn extirpated from the earth 
by the intruding Anglo Saxon, Immense numbers of the shells of one of the 
pests of our gardens—the common snail, (//eliz aspersa, Mull.) have been 
found in some of the graves above-mentioned. Quantities of a species of Nerita 
have also been found in similar graves. Douglass figuree shells of the genus 

Cyprie in conjunction with burial places, and Mr. C. Roach Smith says, specimens 
of the genus Nerita and Buccinum, drilled as beads for necklaces, were discovered 
with remains at Settle, in Yorkshire ; and at Sandwich, a gold coin and cowry-shel 
were found inan urn. The brown bear (Ursus arctos, Linn.) is one of our ancient 
indigenous animals, and infested some portions of this kingdom, almost as late as 
the sixteenth century. The beaver (Castor Fiber, Linn.) was noticed in Wales, by 
Giraldus de Barri, in 1188, and is known to have existed in great abundance at an 
early period on the banks of the river Hull, in Yorkshire, where the memory of its 
denizenship is still retained in the name of the town of Beverly—and Cambridge- 
shire has produced a skull of it in a fossil state. The wolf (Canis Lupus, Linn.) 
now happily exterminated continued to prowl about our homestead and sheepfolds 
almost to the eighteenth century. The wild boar (Sus scrofa, Linn.) ranged the 
forests about London in the reign of Henry II. and its tusks are rather abundant 
in or near most Roman encampments. One found at Richborough had an ornamen- 
tal piece of brass attached to it, and had probably been worn as atrophy or remem- 
brance of some animal of extraordinary endurance in the chase, or ferocity in fight. 
Some legs of cocks (Gallus domesticus, Briss.) were found at Bartlow, which might 
bave been preserved from the latter motive. The bones of the red deer (Cervus 
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elaphus, Linz and the roebuck (Cervus capreolus, Linn.) are found at various 
s, I 


Roman stat once saw the greater part of a skeleton of the former which the 





peat had preserve i, taken from ti bott of a< thich emptied iteelf to the 
river at Colchester From these facta, a fair inference may be drawn that they 
Were once numerous in our woods and forests. The roebuck existe atil!l in eamall 

ere in I setature, but the red deer has been drive to take refuge n the 
Highlands of Scotland, which three hundred years ago were inhabited by a native 
buffalo (J Taurus, L since that t : t It may be terest 
ing to k Ow that a antique Highland drin} r rt wu 1 Was in the possession 
of the late M Croker, was of th mn of this a \ In the sister kit rdom of 
Ireland have been found, at various places, preserved the peat bog of that 


Island, the skeletons of the Irish elk ( Wegaceros Hiberaicus,) and in one instance 


the bones were discovered along with weapons of bronze, seeming to prove 
that this e stag, now extinct for 1 . turies. was coeval w man. sad 
England, and one of the localities where it has been brought to light is in the 
forest of Hoylak« Amongst the osteological remains found London, Colchester 
and Hartlip, are the skulls of an entirely extinct ox (Bos longifrons); and the same 
have been found i siderable numbers, along w R \ ttery at Newstead, 
Roxburgehir thers found at steriot toe g to a emialler ape sw h may be 
referred to that which is now ca Alderney The | skates of medimva) 
times, in the museum of Mr. C. Roach Smith, dug up in Moorfields,—probabls 
lost when that locality was a moor, covered winter with water, and frozen over,— 
are said to be the bones of horses ; t some of the smaller ones are evidently the 
metatarsal and metacarpal bones of the red deer A musical instrument, a sort 
of flute or whistle, was f nd with some urna, close to the Ermyn-street at Lin 
col S24 ] a made of t) t a or thig! f a British } 1 the h i. 
extinct at least i Brita t crane ( a merera B ke wl the 
time of Ray the naturalist, who wrote in 1611, was plentiful throughout England 
Civilization bas completely extirpated it, and the last straggling specimens upon 
record were taken in 1831] 
dD. W. 
CHEMISTRY. 
ALUMINUM. 
Deville bas prepared considerable quant sof this n | from Aryolite, a min- 


eral from Greenlar i, ~onsisting of fAuoril ~ aluminum with fluoride of sodium 
The mineral is tolerably pure, and can be readily reduced by placing it in fine 
powder in a porcelain crucible with lavers of sodium, a bright red beat is sufficient 
to effect the reduction, which is accompanied by the evolution of an inflammable 
gas, resulting probably from the decomposition of the phosphoric acid, which can 
readily be proved to exist in Aryolite. The aluminum thus prepared is not quite 
pure, containing eome silicium from the crucible; and Rose, who reduced it in the 





same way, but used an iron crucible, found it contaminated with the same metal 
Deville has succeeded in preparing a doule fluoride of aluminum and sodium, 
which is decomposed as readily as the Aryolite. 


Deville also remarks upon the property possessed by the alkalic fluorides of 


dissolving various substances, such as silica and titanic acid, the mixture becomes 
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perfectly fluid, and if subjected to the action of a galvanic current, oxygen is 
evolved at one pole and silicium or titanium at the other. Alumina, on the other 
hand, scarcely dissolves at all in the fluoride of sodium, and when acted on by the 


battery, fluorine is disengaged at one pole and sodium at the other. 

Silicium may be prepared by bringing the vapor of sodium in contact with silica, 
or even with very pure pounded glass. 

CADMIUM SALTS. 

Von Hauer has continued his researches on the double chlorides of cadmium, 
and has described the followieg compounds:—The chlorobicadmiate of barium 
with four of water; the chlorobicadmiate of strontium and calcium, each with 
seven of water; the chloro-hemicadmiates (dicadmiates) of calcium and magne- 
sium ; the chloro-bicadmiates of magnesium, manganese, iron, cobalt, and nickel, 
with twelve, and the chloro-monocadmiate of copper with four of water. 

RASICITY OF OXIDES. 

HI. Rose has lately shewn that all oxides may be divided into two classes ac- 
cording to their action on chloride of ammonium, (ante, January No. p. 80)—but 
if perchloride of mercury be used, then three divisions may be established. This 
method has the advantage that we may know immediately from the color of the 
precipitate, to which of the three divisions the base so tested belongs. 

The first division includes the strong bases which when added in excess produce 
a yellow precipitate of pure peroxi le of mercury, even at ordinary temperatures, 
These are potash, soda, lithia, baryta, strontia and lime, as well as solutions of al- 
kalic silicates, 


The second section contains the weaker bases, or strong bases whose basic pro- 





perties are somewhat obscured by combination with a weak acid, These give with 
perchloride of mercury a precipitate of a reddish-brown color, the oxy-chloride, 


the chloride in which cannot be converted into the oxide at the ordinary tempera- 
ture, even by an excess of base. To this category belong the neutral alkalic 
carbonates, the seaqui-carbonate of soda, the alkalic borates (neutral and bibo- 
rates), the borates of the alkaline earths, magnesia, the basic carbonate of magne- 
sia, and also the artificial neutral carbonate. Oxide and carbonate of silver seem 
also to belong to this class. 

The third section includes the great number of bases which do not decompose 
perchloride of mercury. The alkalic bicarbonates and the carbonates of the alka- 
line earths also belong to it 

Hence it follows, that in the humid way carbonic acid is a stronger acid than 
boracic, the acid salts of which act in the same way as the neutral carbonates (on 
alkalies), while both of them are stronger than silicic acid, which does not at all 
obscure the basic property of the alkali with which it may be combined. 

FORMIC ACID, 

Alcohol may be represented as consisting of etherine plus water, and formic 
acid as carbonic oxide plus water, both are resolved into their respective bodies by 
the action of sulphuric acid, Berthelot has shewn that formic acid may be gene- 
rated by heating carbonic oxide with cauetic potassa in close vessels to a tempera- 
ture of 212° Fahrenheit for seventy hours, water being present. 

DATISCINE. 

Stenhouse has examined this substance, originally found by Braconnot in the 
leaves of the Datisca cannabina, Stenhouse obtained it from the root by extrac 
N 
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tion with wood spirit, and repeated crystallizations out of spirits of wine. He finds 
that it belongs to the family of the glucosides, and by weak acids can be resolved 
into sugar and Datiacetine which can be obtained in crystals. 

By the action of dilute and strong nitric acid, nitrosalicylic and nitropicric acids 
are generated. 

The Datisca is used by silk dyers as a dye stuff, and it appears that it would be 
advantageous to convert the datiscine into datiscetine, in the same way as Leesh- 
ing strengtheus the coloring matters of weld and quercitron. 


PYROXYLINE. 

Béchamp has brought forward some further experiments to prove that pyroxyline 
is of the nature of a nitrate, aud does not belong to the nitrobenzine class, inas- 
much as the latter by alkalies and reducing agents is converted into an azotized 
body containing all the nitrogen, while nitric ether, the glycerine compoands, and 
pyrozyline, give nitric acid or different azotized compounds and the original body. 

He proposes the following formulw for pyroxyline and the other compounds ob- 
tained by him. 

CO’ HY O, 5 NOs, 2 H O — pentanitric cellulose, pyroxyline. 
Oo“ He OW 4NO0* H O = tetranitric cellulose. 

cC*HY oO”, 3sNO,” — trinitric cellulose. 

oO” H® 0”, — cellulose. 


HORDEIC ACtD, 

A new acid belonging to the class of the fatty acids, C* H*® 0+, has been obtained 
by Beekmann, by distilling barley with sulphuric acid: it possesses the usual cha 
racters of a fatty acid and has the formula C** H** O*, and is therefore isomeric 
with laurostearic acid. 

PIPITZAHOIC ACID. 

Under this barbarous title, Mr. Weld bas described an acid obtained from a pur- 
gative Mexican root, called Raiz del Pipitzahuac. Such a system of nomenclature 
cannot be sufficiently deprecated ; names of substances obtained from plants or ani- 
mals should be derived from their scientific denominations, or failing these, from 
some characteristic property of the bodies themselves. Chemica] names are al- 
ready sufficiently cacophonous without the introduction of the Mexican or the Az- 
tec. We may probably shortly be treated to a description of the “ Pipitzahoate of 
the oxide of (Ethylmethylamylphenylammonium.” 


STIBETHYLE. 

Merck has examined the action of iodide of stibethyle upon stibethyle. He 
has obtained and described the oxide, iodide, bromide, sulphate, carbonate, and 
acetate of stibtriathyle (Sb @*). The iodide crystallizes well, the rest are 
amorphous. 

PHOSPHURETTED BASES. 


Hofmann and Cahours have obtained some very interesting compounds by act- 
ing upon sincethyle, gincmethyle, and zincamy!e, with the terchloride of phos- 
phorus, and also by treating the bodies so obtained with the iodides of wthyle, me- 
thyle,andamyle. The iodides of these radicals are readily decomposed by the 
oxide of silver, yielding the oxides which are possessed of strong basic properties, 
Many of their salts are crystallizable. Similar results were obtained by employing 





onan 




















/ 
; 
5 
4 


MATHEMATICS AND NATURAL PHILOSOPHY. 195 


the chlorides of bismuth and arsenic instead of the chloride of phosphorus. The 


following are the formule of the compounds as yet examined: 


P (C® HS) & P (Of H®)*® (Cs HS), I 

P (C* HS) * P (Ct HS)* I 

P (Ce Hl) § P (C* B®) 8, (C¥HN), I 
P (Cs H*)* (0* A), I P (C® He) * (CH), I 
P (C* H*)* (C’ H"), I P (CO Hit) *® (C* HS), I 


P (Ce! HM)4 I 
SAPONIFICATION. 


It was already known that fats and oils could be decomposed into glycerine and 
their respective acids, both by the action of a very small quantity of bases and by 
the influence of water or its vapour at a high temperature, and this plan has already 
been adopted in some large candle factories. Pelouze has shewn that the same 
can be effected by the action of soaps on fatty matters at a temperature corres. 
ponding to the pressure of five or six atmospheres. He supposes that th high 
temperature decomposes the neutral soap into a very basic one, which then acts on 
the fatty matters in the same manner as a free alkali, 


TESTING ACETIC ACID. 


Nicholson and Price have shewn that the method of determining the strength of 
acetic acid by means of carbonate of soda is open to objection, owing to the alka- 
line reaction of the resulting acetate. The methods with carbonate of lime or 
baryta, or the process of Fresenius and Will are to be preferred as giving accurate 
results. H. ©, 


MATHEMATICS AND NATURAL PHILOSOPHY. 
PHOTOGRAPHY 

M. Taupenot's Process. —The following information with regard to this process 
is condensed from M. Taupenot’s paper, which appeared originally in La Lumiére 
and a translation of which was given in the Journal of the Photo graphic Society 
for September last; and also from a translation in the October number of the 
latter Journal, of an article in.the Bulletin de la Société Francaise de la Photo- 
graphie. This new method of M. Taupenot is a combination of the collodion and 
albumen processes ; and it promises to be very useful, because the plates may be 
used dry, and apparently some time after they have been excited, while their 
sensibility is nearly as great as that of ordinary collodion plates. 

M. Taupenot’s process is briefly as follows :— 

I. Coat the glass plate with iodized collodion in the ordinary manner, place it 
as usual in the nitrate bath, and then wash the surface with distilled water. 

IL Upon the plate thus coated with collodion pour a sufficient portion of 
iodized albumen, pour off the excess, and set the plate up against the wail to 
drain. 

III. To sensitize the plate plunge it into a bath of aceto-nitrate of silver, con. 
sisting of 48 grains of nitrate of silver, and about 44 minims of glacial acetic-acid 
to the ounce of distilled water. 

IV. After exposure develope either with gallo-nitrate, (which seems, however, 
a very slow operation), or with pyro-gallic acid, with a heavy dose of acetic acid 
adding a emal! quantity of the aceto-nitrate. 
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We presume that the picture may be fixed either with hyposul phite of soda, or 


with cyanide of potassium 


These plates may be used the day after they have been finally sensitized After 
he operations I. and IL. have been performed the plate is apparently in evsible 
to the action of light; one experiment mentioned in the Bulletin seems to contra 


dict this, but we strongly suspect that the sentence must be wrongly printed 








T f wing details of the operation may be also useful. It seems that th 
7 aceto- nitrate bath mentioned in IIL may be used for exciting the collodi 

ti n I The collodion itself must be very thin, or blisters are apt to be form: i 
T lirecti lietin are rather vague . but we should imagine that 
a coll 7 1$¢ grains of gun-cotten per e would be suit 
alle The proper consistence « f the « ion, however, seems t epend upon 
that of the albumen M. Ta ipenot appears to use pure albumen, without adding 
wate but after fermentation To the white of ewe he adds about If per cent of 
honey, and a small perti n of yeast The advantages of thus fermenting th« 


albumen are, that beating is rendered unnecessary, and that the albumen will 
kee} He then adds 14 per cent. of iodide of potassium. As a rough guide to 


antity thus indicated, we may notice that according to M. Negretti’s esti- 


mate this will give about 7 grains of iodide of potassium to the white of a large 
ev The following suggestion with regard to the development, from thé pen of 


an experienced photographer (Mr. Sutton) is likely to be useful 


and into the 





lake two glasses, into one pour the us wal pyro-gallic solution 
oiher some diluted aceto-nitrat Before developing moisten the plate with water a 
th pour 1 the pyro ; no effect will be perceived at first ; let it remain a minute 
ther pug off into the glass, and pour on the dilute aceto-nitrate The | 
development will] now bein, and will advance rapidly When the picture is 
nearly out pour off the aceto-nitrate, and pour on the pyro-gallic, and proceed in 
this way by changing the solutions (but never mixing them) until the end / 


VARIABLE 8TaRa 
The following commuuications from Mr. J. R. Hind, which 


appeared in the London Times, it will be seen are possessed of cor 





reat to the scientific astronomer they were both published in the form of letters 
dated from Mr. Bishop's Observatory, Regent's Park, London, where Mr. Hind’s 
observations are carried on; the first of these being dated on the 18th, and the 
second on the 21st of December last :”» 


NEW VARIABLE STAR OR SMALL PLANET 


' 
About 9 o'clock on Saturday evening I remarked, near 84 Geminorum, ap object 

a ng as a star of the ninth magnitude, which I have not seen before during the : 

| 


five years that my attention has been directed to this part of the heavens. At 5 


ek on the following morning it appeared to be in the eame place whence I 


< PI 
~onclude it must be a variable star of long period, recently come into view It is, 
} ever, just possibl« that a «mall planet hereabouts might have been stationary, 
and the weather having continued cloudy since my last observation, I am induced 








to notify the circumstance, that the nature of this object may be ascertained as 


early as possible. Its mean place for January 1, 1856, is in right ascension Th 


and north Polar distance 67° 87/17.1''. It exhibits the pale blu 


Pp 





h characterizes many of the telescopic planets, and nothing of the fiery 


earance often presented by variable stars. Still I incline to place it in the 





er class 
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VARIABLE STARS, 





7 
Th set to which my communication of the 18th had reference ma 
tinues to occupy the same position in the heavens as on Saturday last, and is 


re, in al pt »babili y, an addition to our list of telese pi variable stars 

While upon this subject let me point out one or two stars belonging to th 
same class, which are well worthy the attention of observers, 

The bright star in Canis Minor, Procyon, has a small companion, the discovery 
of which, | believe, we owe to Admiral Smyth, who observed it in November, 
1833. I have searched in vain for any previous mention of it, though Procyon 
has been on the list of standard stars, and consequently under constant observa- 
tion in meridional instruments, for something over a century, The companion 


was missed by Professor tjond, of Cambridge, U.S., in 1848, but was agais 


detected in Mareh, 1850, by Mr. Fletcher, of Tarn Bank, Cumberland, who as 
tained its position-angle with respect to Procyon. Since this date I am not aw 


peatedly sought for it with Mr, Biel 


that it has been perceived ] have rey 


telescope of seven inches aperture, during the years 1853-4-5, and have always 
found its place perfectly blank. The appearance of the companion star, at ! 
tain distant intervals, is sufficiently established. This, however, is not the only 
point of interest about it Proeyon, like many other so-called “fixed” at; 
possesses a consi lerable proper motion whereby ite actual position in t! 
heavens is altered to the amount of 14 second annually When Admiral Smyth 
observed the «mall star in 1833, he estimated its position with regard to Proeyvon 
at 5° north of the parallel of declination on tho eastern or following side. and its 
distance 145 seconds of are. In 1850 the proper motion of Proeyon would have 


changed the apparent angie of position ot the companion (supposing it fixe 1) bey 


rather more than 5°; but Mr. Fletcher's observation does not agree with this 
inference. He found by micrometrical measures that the small star was etill 
about 5$° north of th parallel, as in 1833. His angle reduced to the date of 


Admiral Smyth's observation would bring the stars exactly on the same parallel 


f declination, in which position an error to the extent of 5°, even in an estimated 


angle, is very improbable. There is, consequently, strong reason for concluding 
that Proeyoun is carrying this small variable neighbor along with it How far 


this circumstance may be supposed to account for the irregularities iu the move 





ment of the bright star, which led Professor Bessel to suggest th probable exist 
ence of a dark body in its vicinity, I will not attempt to discuss. Mr. Schmidt, 
of Olmiiiz, has lat ly drawn attention to the colored star on the confines of Le] 18 
and Eridanus, which I remarked while comet-sweeping in October, 1845. At 
that time it was of the most intense crimson, resembling a blood drop on the 
black ground of the sky. As regards depth of color, no other star visible in these 
latiiudes could be compared to it. In brightness it was just beyond the unassisted 
vision of most persons, or between the 6th and 7th magnitudes, and as such I have 
always seen it between 1845 and 1854. Mr. Schmidt now states that its light is 
rapi ily on the increase, while the intensity of color appears to be fading. Chang: 
et 


of eolor in the variable stars as they go through their periodic fluctuations is a 


fact confirmed by our observations on some of these objects during the past few 
years, though I am not aware of any distinct reference to it in astronomical 
works. I will here adduce one or two instances :— 


1. Near the star numbered 77, at the extre mity of the South wing ol Virgo, 16 
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another which varies between the 6th and 11th magnitades in somewhat less than 
a year. The following notes are extracted from our journals :— 

“1858, February 19.—It is now brighter than 77 Virginis. Its color is 
decidedly deep yellow. 

“March 14.—Less than 77 Virginis. It is now bluish white. 

“March 29.—Little diminution of brightness, but a very decided difference in 
color and appearance between 77 and the variable. On bringing the former to 
the centre of the field of view it appears perfectly white. The variable star, on 
the contrary, has a dull aspect, and most undoubtedly very red flashes at times, 
1 examined it attentively, and had not the least doubt of the red flashes in the 
variable ; as certainly nothing of the kind was presented by 77 Virginis, which 
was always of a fine white. 

“April 1.—Same appearance, but the color is of a more lurid red. 

“1854, February 2.—Light vivid, with flashes of a deep red color. 

“ February 27.—Dall red. 

“ 1855, March 8.—Fine yellow. 

“ April 7.—Of a dull amber color, or pale red. 

2. A star near lambda Geminorum, which varies between the ninth magnitude 
and invisibility in about 10 months, affords similar phenomena. 

“1848, March 4.—Ninth magnitude and ruddy. 

“ October 80.—Same brightness, but bluish. 

“1852, January 17.—Bluish: no ruddiness about it. 

“January 18 and 20.—The same. 

“February 10—Light more intense. It is now decidedly yellow, or deep 
orange. The color has certainly changed from bluish to yellow since January 15. 

“February 25.—Reddish yellow. 

“September 20.—Very slightly, if at all yellow. 

“October 11 and 25.—There is now the yellowish tinge about its light. 

“ November 19.—Dull amber color. 

“ December 14.—Color livid: no yellowish tinge.” 

The sane diversity of color was remarked in 1853 and 1854. 

To generalize, I think I may add that when a variable star presents success- 
ively the colors blue, yellow, and red, the blue tinge is chiefly perceptible as its 
light increases; soon after the maximum is past the yellow becomes marked, 
while on its decrease the curious ruddy tinge and flashes of red light are noticed 
Many of those stars which continue visible about their minima appear hazy and 
indistinct, as though some cloudy or nebulous medium intervened. These changes 
however, require closer observation, and as they can hardly fail to have an impor- 
tant bearing in connexion with the cause of variable hgbt in stars, I venture to 
recommend them to the attention of the many amateur astronomers who possess 
instruments adapted for such observations. 

At present the phenomena of variable stars mock all attempts at explanation. 

METEOROLOGICAL PHENOMENON 

A very curious phenomenon was observed at Gateshead, at 6h. 15m. on Wed- 
nesday morning, Dec. 19th. A bright pillar of blue light appeared to stand up 
from the horizon at an altitude of about 30 degs. At that point it assumed a very 
bright appearance, resembling the bursting of a huge rocket. A stream of 
sparks and haze ascended to a height of about 10 degs. more. The light continued 
visible for about two seconds, illuminating the whole neighbourhood, and was 
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unaccompanied by any noise. The lower parts then disappeared, leaving the 
haze in the form of a bright oblong cloud, which gradually diminished in brilliancy 
for nearly ten minutes, when it had entirely disappeared. Its position was nearly 
due south. 

COPLEY AND ROYAL MEDALS. 

The Couneil of the Royal Society of London has awarded the Copley Medal for 
1855 to M. Léon Foucault, for his various researches in Experimental Physics. 
One of the two Royal Medals fur the year has been conferred on Mr. John Russell 
Hind, for his diecovery of ten planetoids, the computation of their orbits, and vari- 
ous other astronomical discoveries. Mr. Westwood, the Entomologist has received 
the other Royal Medal. 

PHOTOGRAPHIC MAGNETIC APPARATUS. 

A Photographic Magnetic Apparatus, constructed by Mr. Brooke, similar to that 
in use in the Greenwich Observatory, has been placed by Dr. Whewell at the dis- 
posal of the Syndics of the Cambridge Observatory. The apparatus exhibits and 
records the changes of the direction, and the horizontal and vertical intensity of 
the magnetic force at the place of observation. The barometric and thermome- 
tric variations are also marked by a photographic self-register.— London Literary 
Gazette. 





ENGINEERING AND ARCHITECTURE. 
ENGINEERING CONTRIBUTIONS, 


When the Canadian Institute was established in 1849 by a few individuals con- 
nected with the three professions—engineering, architecture and surveying—they 
were encouraged in their efforts by a strong hope that the advantages which such an 
Institute, by concentrating and comparing the experience gathered from the exten- 
sive public works progressing in all parts of the Province, would manifestly afford 
to ites members, could not fail to secure the cordial cooperation of their brethren. 
These reasonable expectations, however, were not realised, and in order to save 
the Institute from extinction, it became necessary to change its strictly professional 
character for one which ehould admit to membership all who desired by their 
countenance and support to forward scientific pursuits, 

This change, however, did not necessarily lessen the importance of the Insti- 
tate to the members of those professions with whom it originated. On the con- 
trary, it was believed that by establishing the Canadian Journal—a measure de- 
termined upon by the Institute during the first seasion after its incorporation,—a 
convenient medium would be afforded for recording the progress of those import 
ant professions which would not fail to secure many valuable contributions from 
those who desire to see the professions take that rank to which their importance 
in the material progress of the country so justly entitles them, and that by 
means of its pages the obstacles which opposed themselves to the progress of the 
Institute at an early period of its existence, and which appeared chiefly to consist 
in the dispersion of its members over so wide an extent of country as to prevent 
their attendance at its meetings, would be surmounted, and that a reservoir would 
be created in which all would deposit the stores of experience and observation for 
the general advancement of the professions. Whether the labours of our bretheren 
have been too onerous to admit of literary pursuits,—their professional prosperity 
so great as to make them indifferent to the spread and increase of that knowledge 
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which has secured their own success,—whether they have been indisposed to 
confide their contributions to the pages of a journal not edited by one of them- 
selves,—or to whatever other cause it may be assigued, certain it is that the pages 
of the Canadian Journal have not heretofore borne evidence of a desire on the 
part of the engineering profession to assume a prominent position in the transac- 
tions of the Institute, por do the weekly meeting of that body usually present an 
audience to whom papers on Civil or Mechanical Engineering could be expected to 
afford much interest. That such is the case can only be attributed to the absence 
of nearly all active co-operation on the part of the members of those professions. 
The pages of the Jowrnal have ever been open to their contributions, and the few 
papers they have read at the meetings of the Institute have been uniformly listened 
to with patience, and on one or two occasions have elicited considerable discussion. 

In commencing a new series of the Journal, it has been decided, notwithstanding 
the apathy evinced on the part of the Engineers, to devote a section spe- 
cially to their pursuits. Our experience does not warrant us in indulging in 
any very sanguine anticipations of assistance to be derived from our professional 
brethren in conducting this section, but we are not altogether without hope that the 
members of the profession will yet appreciate the advantages that must result from 
the possession of a recognized representative in the “ Fourth Hetate,” through 
which, to effect interchange of thoughts between those who are engaged, in all parts 
of the Province, in works of the most varied character, the expression derived from 
which cannot fail to be mutually interesting and instructive. 

The vast engineering works aleady accomplished or in progress, the material 
prosperity of the country which they are so much accelerating, and the demand 
for first-rate engineering skill which must necessarily be thereby created, would 
seem to give that profession an importance sufficient to demand a record of pass- 
ing events and of the advancement continually being made in its practice. We 
appeal, therefore, to its members for that support, by their contributions and coun- 
tenance, which can alone enable us to give this seetion that prominence in the 
Journal which will entitle it to be received as the exponent of the “ Transactions 
of the Civil and Mechanical Engineers of Canada.” We ask them to communicate 
the progress of works under their charge, and to afford information of whatever may 
come under their notice that can contribute to the object we have in view. The 
importance of the information that could be accumulated by a liberal response to 
this appeal may be undervalued, but a brief reflection on the valuable data which 
would have resulted from a record of the progress of our public works to com- 
pletion, with all the difficulties and triumphs of skill and perseverance incidental 
thereto, will fully establish the importance of our object. The history of the public 
works of Canada would not have been written in vain, and we doubt not, but that 
a faithful record of their progress would afford many buoys and land marks of in- 
estimable value for the future. 

This, however, is not the only point from which the value of the information 
we propose to collect should be viewed. We are of those who believe that 
professional emi @ is best recognised when judged by a competent tribu- 








nal, and that in engineering as in other professions, empiricism can only 
thrive on public ignorance. Let us, therefore. lay before the public a history 
of our progress. Let us exhibit the manner in which we surmount difficulties and 
eubdue unlooked for obstructions to our designs. Let each ingenious contrivance, 
whether for abridging labour or effecting a novel purpose, stand out in bold relief 
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against that routine which dares not tread a path unknown to precedent. Let us 
proclaim our triumphs and the means by which they have been accomplished. So 
shall we command confidence, and we shall doubly merit it if our self-love permits 
us to record our failures, for they are the guide posts to success. 

So much machinery is now being put in motion in every part of the Province ; 
our Lakes and Rivers are ploughed by a fleet of steamers so rapidly augmenting, 
and our Railways are attaining so greata magnitude, that the peculiar pursuits of 
the ‘* Mechanical Engineer” have already become of vital importance to our commer- 
cial prosperity, and whatever tends to promote economy and efficiency in the con- 
struction and working of motive power deserves the best attention of all who are 
interested in that trade which the geographical position of Canada is so well cal- 
culated to develope. 

Those who are charged with the practical superintendence of machinery must 
have presented to their minds modifications of the working parts, of which a more 
complete developement might be productive of important results, Such sugges- 
tions, if recorded, would doubtless be fruitful of others, and data would thus be 
accumulated of immense value. The History of the Steam Engine, especially of the 
Locomotive, is prolific of instances of the value of experimental research, and both 
the power and speed now attainable on our Railways are due to a change in the 
relative dimensions and adjustments of the valves of the Engines so limited 
that the difference would escape the notice of any but the most observant, though 
it is a difference that has doubled the duty of the machine in proportion to the con- 
sumption of fuel. Again we have recent instance of a descrepancy in the per- 
formance of two magnificent Marine Engines, built in every apparent particular the 
counter-part ofeach other, so considerable as to justify us in concluding that although 
not detected, a variation must exist in some important part, which if developed 
might suggest modifications beyond the reach of theory unaided by experiment. 

The consumption of fuel requisite to produce a given effect in steam machinery 
is a subject which claims our most careful attention, and every improvement that 
tends to economise that important article widens the sphere in which steam ma- 
chinery can be advantageously applied; and while it is no uncommon occurrence 
to see a given duty performed by one engine at an expenditure of fuel less by one- 
half than is required by another, we may be sure that our efforts in this direction if 
intelligently pursued will not be in vain. 

Believing that the Mechanical Engineer has an ample field wherein to exercise 
his talents, we have every confidence in the value of the opportunity offered by the 
pages of the Canadian Journal for recording the numerous improvements made in 
that branch of the profession, and for diffusing a general knowledge of those obser- 
vations anc improvements which, though only of trivial importance in detail, are of 
great consequence in the aggregate. We invite all who are engaged in such pur- 
suits to contribute the results of their observations, in the belief that the seed thus 
sown will yield a fruitful harvest. A. B. 

THE BROCK MONUMENT. 

This structure progressed very rapidly last year, and only awaits the return of 
the working season for its completion. The Monument itself, exclusive of the fosse 
enclosure, is already erected, and the scaffolding removed. The stone lions on the 
angles of the sub-basement are now set up; and the bas-relief of the Battle of 
Queenston will be completed by Messrs. Cochrane & Pollock of Toronto, in suf- 
ficient time to be inserted in the Pedestal of the Monument in May next. 
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The enelosure, with the military trophies at the angles, will be executed in ac- 
cordance with the original design, in the course of next summer, so as to have the 
whole completed by the Anniversary of the Battle of Queenston, on the 13th Octo- 
ber, when it is proposed to Inaugurate the Statue of General Brock with all due 
ceremony. 

From the summit, a very extensive and beautiful view ie obtained,—the high 
lands in Pennsylvania being visible when the weather is favorable. 

The following are the details of this Canadian Monument :— 

The Column is of the Roman Composite Order. Its Pedestal stands on a platform 
of an elevation of twenty-seven feet, at the angles of which are lions rampant, 
supporting shields with the armorial bearings of the Hero. The sub-basement is 
distinguished by plainness of character and great solidity, having on one of its 
sides « plain polished granite slab, with a suitable inscription in letters of bronze. 
The sub-basement is placed on a platform slightly elevated, within a dwarf wall 
enclosure seventy-seven feet square, with a fosse around the interior; at each 
angle are placed military trophies in carved stone twenty feet in height. The en- 
trance to the enclosure, and doorway to the interior of the Monument, will be on 
the east side, giving access to a gallery, or corridor, round the inner pedestal, one 
hundred and fourteen feet in extent, by five feet wide; on the north and south 
sides, in suitable vaults under the floor, are deposited the remains of General Brock, 
and those of his Aid-de-Camp, Col. McDonnell. The gallery is lighted by circular 
wreathed openings. The bold rocky scenery of the Queenston Heights which sur- 
rounds the site of this Monument and the space immediately adjoining, together 
with the close masses of dense foliage in picturesque clumps, as seen in connection 
with it add not a little to the effect of the column. The pedestal is sixteen feet 
nine inches square and thirty-eight feet in height, the die having on its pan- 
nelled sides appropriate basso relievos. The plinth is enriched with lions’ heads 
and wreaths, continued round each side, with wreathed openings between each, to 
give light to the interior. The column itself is ninety-five feet in height and ten 
feet in diameter, fluted, and having an enriched base of laurel leaves entwined on 
the lower torus ; the base of the shaft is enriched with palm leaves, upon which 
the flutes terminate. The capital of the column is very appropriate. It is twelve 
feet six inches in height; on each face is seulptured a figure of Victory ten feet 
six inches high, with extended arms over military shields, as volutes, having 
on their outward angles lions’ heads, helmets, &., the spaces between the 
acanthus being wreathed with palm leaves, somewhat after the example of a capital 
of an antique column at Albano, near Rome. The enriched abacus is fifteen feet 
square, in the angles of which will be spaces for persons to stand outside to view the 
surrounding scevery, thus avoiding the unsightly appearance of iron raifings. Upon 
the abacus stafids the cippus, of cast iron, galvanized, having within a chamber six 
feet in diameter, for persons to stand in to view the magnificent scenery and inter- 
esting objects which the commanding situation affords. Upon the cippus will 
be placed the Statue of the Hero, now in process of execution in stone, sixteen feet 
high, in proper military costume. From the gallery in the sub-basement a stair- 
case of stone is continued to the summit. It is of capacious breath, of two bun- 
dred and fifty steps, worked with a solid stone newel the entire height, lighted 
by small loop-holes in the flating of the column. The whole height of the Monu- 
ment, including the Statue, will be 187 feet, executed wholly in Queenston stone. 
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There is only one column, either ancient or modern, in Europe, that will 
exceed the entire height of the Brock Monument,—that known as “ The Monu- 
ment,” erected in London by Sir Christopher Wren, in commemoration of the great 
fire of 1666. 

ST, ANDREWS CHURCH, HAMILTON, 

This building, now erecting from the design of William Thomas, Esq., Ar- 
chitect, was commenced in 1854. The design is in the early decorated style of 
English Gothie Architecture, and is being constructed wholly of stone. The tower 
is of what is styled bush hammered and rubbed work, and the flanks and west 
end walling of rock work. The windows in the flank walls are three lights, and 
those in the end recess of four lights, each of rich and varied tracery. They will 
be glazed with tinted glass in ornamental quarries, arranged in geometrical figures. 
The roof is open to the apex, with arched principals baving tracery points in the 
compartments, and with ceiling ribs and boarded pannels, 

The tower, with double buttresses at the angles, already presents a bold and 
massive effect. The spire, with clustering pinnacles at the tower parapet, will be 
of cut-stone, and from its details, as shown in a beautifally executed chromo-litho- 
graphic view which has been forwarded to us, it will have a very striking appear- 
ance when completed. Its only fault is, that from the richness of the tower and 
spire the body of the building looks plain by the contrast, The entire height 
will be one hundred and eighty-five feet, and the whole will be completed this 
summer, It is worthy of special note that this will, we believe, be the firat stone 
spire erected in Upper Canada. The total expenditure on this handsome and 
substantial edifice will amount to about eleven thousand pounds. 


CHRIST'S CHURCH, HAMILTON. 


In the year 1853 it was proposed to take down the old dilapidated building of 
Christ's Church, and erect a new one in the pointed style of Architecture, 
which has of late years come so much into favour, and to complete it with nave 
and side aisles, The east end, including the chancel and two compartments of 
the body of the Chureh, was completed in accordance with the new scheme in 
1854. The new nave thus commenced, measures forty feet in width, and, in- 
eluding the side aisles, seventy-five feet in clear width. The style adopted is the 
early decorated; the whole of the exterior being executed in cut-stone. The 
ceiling of the nave is arched and groined with moulded ribs springing from very 
rich corbela, and with rich bosses at the intersections, The height of the nave is 
sixty feet. The clerestory windows are of the trefoil design, adopted as emblem- 
atical of the Trinity, and are glazed with stained glass. The interior of the Chureh 
is also finished in colours, and a very handsome chancel window of seven lights 
with rich tracery is filled with stained glass, executed by Messrs. Ballantine & 
Allan, of Edinburgh,—the same Glass Painters by whom the colored windows of 
the House of Lords were executed, from designs by Pugin. The whole of the ex- 
terior is to be completed in cut-stone, and the plan includes a tower and spire at the 
west end two hundred and twenty-five feet in height, and in a style corresponding 
with the richness of the parts already finished. 

The estimated cost of the whole when completed is about £25,000. The Ar- 
chitect, Mr. Thomas, of Toronto, we understand has received instructions to re- 
new operations ; and it is expected that this Church will make some further pro- 
gress towards completion during the present year. 
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TRAFALGAR-SQUARE, LONDON, 

Fronting Parliament-street, in the British metropolis, is an open area, decorated 
and environed with a variety of architectural and artistic works, which, if they 
existed in Washington, would be pronounced by the citizens of the States the 
eighth wonder of the world. There is the National Gallery with a handsome, if not 
imposing fagade; Northumberland House, with its quaint Elizabethan skreen and 
Percy Lion; the famous Charles L. statue ; the not very famous George 1V. statue ; 
and the notorions, if not famous, Cockspur-street George LI1. with his redoubtable 
pigtail! Besides ali these the lofty Nelson Column towers over the fountains and 
all else in the Square, making a tout ensemble which anybody but Jobn Bull would 
find some other use for than to grumble at. What words would suffice for our 
colonial self-laudation could we transfer the whole to displace the stumps in one of 
our vacant Toronto “town lots.” Yet since ever John Bull got it completed, he 
has been revolving in his mind, with sufficiently audible grumbling, how it is to be 
got rid of ; and here is the latest scheme, which we would have fancied to be one 
of Punch's pleasantries, did it not come to us gravely authenticated by the testi- 
mony both of the Zimes and Builder :— 

“Among the plans and notices deposited at the Private Bill Office of the House 
of Commons, for bills to be brought before the present Parliament, is one for 
a large hotel, on the plan of the Hote! du Louvre, Rue de Rivoli, Paris, to be built 
on the site of the National Gallery, and on the ground in the rear, now occupied by 
St. Martin's workhouse and the adjacent barrack-yard. The recommendation by 
a Committee of the House of Commons of the removal of the national collection of 
paintings from the building, suffices in some degree to give countenance to this 
sweeping project; though the idea generally entertained was that the whole build- 
ing would be transferred to the Royal Academy, by whom the east wing is at pre- 
sent occupied.” 


LITERATURE AND THE FINE ARTS. 
THE CODEX VATICANUS. 

Mr. T. E. Moresby, through the 7imes, suggests an application to the authorities 
at Rome for permission to have the Coder Vaticanus No. 1209 photographed ; a 
mode of copying manifestly superior to all others, from its certain accuracy, being 
equally free from the chance of errors by accident or design. ‘It is,” he says, 
“probably the oldest Greek MS. of the Scriptures extant. The second volume 
contains the whole of the New Testament, with the exception of a few verses.” If 
one manascript can be photographed successfully, and that an ancient one, nearly 
all might; and then learned bodies and owners of private collections of MSS. might 
exchange copies, just as casts are now exchanged by the museums of Europe. 

BACKING AND PAINTING COLLODION OR PAPER POSITIVES. 

Of all the forms of Photography, perhaps a good collodion positive is the 
most pleasing : its softness and delicate gradation of tone far surpasses the harsh 
outline and metallic lustre of the Daguerreotype, or the heavy massing of light 
and shade, ‘ the soot and whitewash’ of a copy on paper: it is therefore of conse- 
quence to Photographers to know the best mode and material for “ backing up” in 
order to preserve to it these peeuliar excellencies. The first method, as proposed 
by Dr. Diamond, of simply placing blaek velvet behind the plate, leaves little to 

















LITERATURE AND THE FINE ARTS. 205 





be desired : the velvet can be readily applied and at the same time preserved from 
creasing by being pasted on to paper, the edges of which can be turned over 
and pasted round the glass ; it is, however, an improvement if the picture be first 
coated with a film of transparent varnish, such as gum damar or powdered 
amber dissolved in chloroform, and run on the plate in the same way as the 
collodion : this not only prevents the velvet from rubbing the picture, and the 
paste from acting on it chemically, but also imparts to it something of that beauti- 
ful tone whieh marks the pictures when wet and which they lose on drying. Itis a 
slight objection to the above metbod that the velvet will often exhibit a whitening 
of its threads, but more serious is the objection arising from its expensiveness: a 
cheaper method has accordingly been employed by pouring a black varnish (such 
as the black Japan, or Coachmaker’s varnish) over the picture, but in order to 
prevent the whites of the picture from being affected, itis necessary first to give a 
coating of the transparent varnish above mentioned, and even then, this object is 
not fully attained ; for, the solvent of the two varnishes being the same, they act 
on each other and cannot be removed without destroying the collodion film ; this 
defect is, however, obviated by using for the black a water-varnish instead of a 
bituminous one ; that used by bootmakers for polishing patent-leather is found 
to answer perfectly, it dries readily and can at any time be dissolved off without 
injuring the film of transparent varnish or the picture. A third meihod has been 
proposed of applying a black varnish to the other side of the plate; this, how- 
ever, has the great drawback of presenting objects in reverse like the Da- 
guerreotype. 

For painting the pictures on glass, three ways are open; either to lay dry colour 
on the collodion picture as in the Daguerreotype, or to varnish with a transparent 
film, and paint in either oi] or water colours on that, or lastly, to paint on the 
reverse side of the plate: either of these methods is good enough for such as affect 
this meretricious style. 

For colouring positives on paper, the most obvious mode is to apply colour to the 
face of the picture, in fact to make a painting of it, so that it ceases to be @ 
“Photograph ” and becomes a picture, by the band of an artist more or less skilful, 
of which the outline only has been sketched by Photography. Another method 
however has been proposed, and was published in the Genie Industriel, by M. 
Minotto, and a patent seems to have been taken out for it in England by a Mons. 
Duppa, in July, although there can be little doubt that this must have been 
granted through inadvertence, as its claim could not possibly be supported. This 
consists in applying to positives on paper the process used many years ago for colour- 
ing Lithographs, under the title of Coromo-Lituocrarny ; for this purpose the paper 
was varnished or waxed so as to be rendered transparent, and the colours were 
daubed upon the reverse side so as to shine through. Though ivartistic in the 
extreme, this work is said to give passable resulta. 

There can be no doubt that these plans of colouring Photographs, however 
repugnant to science, are legitimate exercises of art, and furnish a cheap and easy 
mode of supplying portraits without any heavy call either on the purse of the 
patron or the skill of the artist; but a system extensively pursued in the United 
States must be placed in quite a different category. We have reason to believe 
that hardly a photograph issues from a professional gallery in the U. 8. which has 
not been first doctored by the Manipulator, touching up and supplementing defective 

bits, and painting over and obliterating blotches and blemishes. This practice 
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cannot be too severely reprobated, as the Photographer thus lays claim under false 
colours to a degree of excellence in his art from which it is certain be is removed 
toto calo. In the eyesof a genuine Photographer, the man who doctors a picture 
is an impostor to the public and a traitor to science. 
J. B.C, 
BUST OF TENNYSON. 

The Edinburgh Correspondent of the Jnverness Advertiser says—Mr. Brodie 
returned from the Isle of Wight a few days ago with what scems to be an admirable 
clay mode! for a bust of Alfred Tennyson, which has been commissioned, | believe, 
by one of our Edinburgh merchants, a man of taste and a great admirer of the 
poet. The bust in plaster will probably be sent to the Royal Scottish Academy's 
Exhibition this year, and it will doubtless excite a good deal of attention, for the 
likeness which Mr. Brodie bas taken of the Laureate is really almost the only one 
in existence—at least it is the only one which givesa true idea of the poet's present 
appearance.” On the same subject a writer in the Scottish Press remarks :—‘ As 
this work has been publicly referred to, we may state that we had an opportunity 
of seeing it in Mr. Brodie’s studio, and in addition to what is said regarding it, we 
do not hesitate to express our belief that when the bust is exhibited, it will be 
generally pronvunced to be the artist's highest effort in portrait sculpture. The 
clay model has been very carefully prepared. Mr. Brodie spent several days with 
Mr. Tennyson in the Isle of Wight, and had ample opportunities, of course, of 
stadying his physiognomy—opportunities which are not often afforded, but which 
are of the highest value tothe artist. He finished his model before returning home, 
and the bust may therefore be considered as complete as it was possible to make 
it in its present stage. The head is a very noble one, remarkable for its elevation 
at what phrenologists call the organ of veneration, and for the breadth and height 
of the forehead, over which the bair curls or rolls with a natural careless graceful- 
ness. The features are large, and all the lines of the face powerful and strongly 
marked. The head is indicative alike of intellectual and physical power.” 

Mr. Brodie is well known as a young sculptor of great promise, and entirely 
self-taught. He executed a marble bust of Dante some years ago, for the late 
Lord Rutherfurd, which attracted great and deserved attention. He is now engaged 
on a beautiful statue designed to embody his idea of (none,—the noone of 
Tennyson's exquisite poem bearing that name. 
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C. E. Anprrsox, Esq., Toronto. 
W. MoD. Dawsox, Esq., C. L. Dep't, Toronto. 
G, W. Wiexsrerp, Esq., Leg. Ass’y, Toronto. 
Epucuxp Morais, Esq., Toronto. 
Joseru T. Kexsr, Esq., Toronto. 

















CANADIAN INSTITUTE. 


Life Member. 
Jonn Paor, Esq., Matilda. 
The following Donations were announced, and the thanks of the Institute voted 
to the Donors: 


Presented by M. De L. A. Huet Latour, N. P.— 
Les Servantes de Dieu en Canada, 1853. 
Essai de Logique Judicaire. 
Catéchisme de |'Histoire du Canada, par M. Bibaud. 
Court Traité sur I’ Art Epistolaire. 
Presented by the Hon. J. M. Broadhead, Washington, per A. H. Armour. 
Smithsonian Report, 1854. 
Statistical History of the United States’ Navy, 1775 to 1853. 
Report of the United States Coast Survey for year 1852. 
The following Papers were read : 
1, By Capt. Noble, Royal Artillery, F.R. 8, “On the value of the Factor in the 
Hygrometric Formula.” 
2. By Professor Cherriman, M. A., “On a Method of reducing the general 
Equation of the second degree in plane co-ordinate Geometry.” 
8. By Professor Chapman, “ Report of the Committee appointed to examine a 
specimen of the Proteus exhibited before the Institute.” 
4. By Professor Croft, D. C. L., ‘On some new Salts of Cadmium, and on the 
Iodides of Barium and Strontium.” 


MEAN RESULTS OF METEOROLOGICAL OBSERVATIONS AT HAMILTON, 
CANADA WEST, FOR THE YEAR 1855. 


BY PR. CRAIGIE. 
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
POR DECEMBER 

(Highest, the 12th day 300 

Lowest, thé 1oth day om 

Barometer... ) Monthly Mean . = 
\Monthily Range ae 
Highest, the tnd day ur 

\ Lowest, the 19th day oe] 
Monthly Mean 20” 54 
( Monthly Range ss 
Greatest Intensity of the Sun's Rays wor.2 
Lowest Point of Terrestrial Radiation 25°.0 
Mean of Humidity S72 


Thermometer 


Rain fel) on 6 days, amounting to 2.970 inches; it was raining 23 hours 20 minutes. 

Snow fell on 12 days. amounting to 20.43 inches; it was snowing #2 hours 15 minutes 

The most prevalent Wind was W— 1518.70 miles. 

The least prevalent Wind was E by N— 2.00 miles. 

The most windy day was the 36th; mean miles per hour. 18.56 

The least windy day was the 20th; mean miles per hour, 6 @2 

Most windy hour, from 2 till 3, a. m., on the 26th 34.40 miles; resolved with the Four Car- 
dinal Points, gives N 768.20 miles, 8 287.29 miles, W 3789.00 milés, EB 1108.40 miles; total 
5952.20 miles. 

Aurora Borealis visible on 5 nights—might have been seen on 7 nights 

Zodiacal Light visible during the month. 

The electrical state of the atmosphere has been marked by a very high tension of a negative 
character 

OxzosB —was in moderate quantity, amounting te saturation on the 1éth. 


EMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
POR JANUARY. 
Highest, the 4th day 


Lowest, the 16th day 
Barometer . ‘Monthly Mean 


Monthly Range 
Highest, the 30th day 
Thermometer _« Tee Sy hag day 
Monthly Range 
Greatest Intensity of the Sun's Rays 
Lowest Point of Terrestrial Radiation 
Mean of Humidity 
No rain fell during the month. 
Snow fell on 12 days, amounting to 28.11 inches; it was snowing 74 hours 40 minutes. 
The most prevalent Wind was N E by B—1627.90 miles; it was blowing from this quarter 
122, hours. 10 minutes. 
The least prevalent Wind was N N W—1.00 miles; it was blowing 1 hour from this point. 
The most windy day was the 15th; mean miles per hour, 25.56. 
The least windy day was the 20th; mean miles per hour, 6.08. 
Most windy hour, from 2 till 5, p. m.. on the 15th—44.40 miles. 
The total miles traversed hy the Wind was 6351.23 miles, viz.: N 395.40 miles, 8 95.77 
miles, W 4115.66 miles, B 1744.40 miles. 
Aurora Borealis visible on 2 nights—might have been seen on 15 nights—impossible on 14 


iahts. 
The "electrical state of the atmosphere has been marked by very high tension. 
Electromation almost constantly affected. 
Ozon B--was in moderate quantity. 
This is the voldest January on record here, being 10°.29 less than the mean of January, 1855. 
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REMARKS ON THE QUEBEC METEOROLOGICAL REGISTER FOR DECEMBER. 


Maximum Barometer, 10 p.m. on the 14th : sp ‘ . - 30.273 
Minimum Barometer, 6 a.m. on the 10th ..... : «+ 28.536 
Monthly Range 1.7% 
Monthly Mean 29.6709 
Maximum Thermometer on the 2nd . 1 
Minimum Thermometer on the 20th : ian —19.3 
Monthly Range 59.3 
Mean Maximum Thermometer .. 23.87 
Mean Minimum Thermometer 11.08 
Mean daily Range . -» 12.35 
Mean monthly Temperature ‘ . 18.00 
Greatest daily Range of Thermometer, on 28th ' 26°0 
Least daily Range of Thermometer, on 22nd 3°0 
Warmest Day, 2nd. Mean Temperature 366 
Coldest Day, 29th. Mean Temperature —~12.3 
Climatic Difference , : “4.9 
Greatest intensity of Solar Radiation, on the 6th " 80.0 
Lowest point of Terrestrial Radiation, on the 29th —26.0 


Possible to see Aurora on 11 nights 
Aurora visible on 7 nights 

Total quantity of Rain, .440 inches 
Total quantity of Snow, 38.9 inches 
Rain fell on 2 days 

Snow fell on 13 days. 


REMARKS ON THE QUEBEC METEOROLOGICAL REGISTER FOR JANUARY. 


Maximum Barometer, 6 a.m. on the Sth ows . sonpolainenoctag a» 30.454 
Minimum Barometer, 2 p.m. on 17th - . Seduienpsiiedl 29.123 
Monthly Range : ; , sine ee ———— 
Monthly Mean . ; ae 
Maximum Thermometer, on the 17th ‘ ' ote adds +e 
Minimum Thermometer, on the 5th P ——- 
Monthly Range 0! eeees ; ; eve » oe 
Mean Maximum Thermometer — ; eoonssonecosesocsnccscocsénes 13.81 
Mean Minimum Thermometer ; vinchasecaqidedivbie .—0.81 
Mean daily Range . ove : es 14 62 
Mean monthly Temperature sipeans : , el 8.19 
Greatest daily Range of Thermometer, 24th . jendpawccnuinstieans 30.6 
Least daily Range of Thermometer, 14th picilia oiled ‘ 3.9 
Warmest day, 17th ..... , om eens 22.6 
Coldest day, 5th iipcveahineeetisoness mona , nnd —6.7 
Climatic difference ..... tie eompnnemmneds ate eutnooes a 


Possible to see Aurora on 16 nights. 
Aurora observed on 12 nights. 
Total quantity of Rain 

Total quantity of Snow, 41.2 in. 
Snow fell on 11 days. 
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MEAN RESULTS OF METEOROLOGICAL OBSERVATIONS MADE 
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BY CHARLES SMALLWOOD. 


(Compiled for the Canadian Journal 
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TO THE READER. 


“So numerous a body as the Canadian Institute now is, ought to 
include a much greater number of working members; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays. They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 


proceedings. 


“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal 
observation, must be readily producible by many members who have 
hitherto borne no active part in the Society's proceedings, but whose 
contributions would most effectually promote the objects which it is 
designed to accomplish.”’ 


Extract from the Annual Report of 1855 
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THE ANCIENT MINERS OF LAKE SUPERIOR. 


BY DANIEL WILSON, LL. D., 


k HISTORY AN ENGLISH LITERATURI UNIVERSITY COLLEGE, TORONTO 
. . ys Ores] ar 
Read hefore the rdian Institute, Jan *y 26th, 1856. 


During the past summer of 1855, it was my ge od fortune to accom- 


plish a ne d red visit to the ancient copper country of Lake 
Ss ! vhere, more per! ips than on any other spot of this conti 

{ ma b witn ed the ine Ipient traces of aborig nal arts and 
‘ ratior On that occasion I | id an opportur ty of exploring part 
of the copper-bearing region of Keweenaw Point and the adjacent 
count 1 witnessing for myself evidences of ancient mining 


ns. which prove the existence, at some remote period, of the 





rudiments of native metallurgie arts 
TI Keweenaw Peninsula 1s travers d oblique ly by a range of trap 
rock, rising ins ¢ places into magnificent cliffs of several hundred 
feet in height; and in this igneous rock, which passes in a south- 
vestern direction across the Keweenaw Lake into the inland country, 
are found the rich copper veins which have already conferred such 
great commercial value on that district of Michigan. In their pre- 
stat t is difficult to realize the concept m that thes« copper 
regions were ever ransacked for their mineral treasures, or explored 
by any other but the stray hunter of the forest, until the commence- 
of regular mining operations in very recent years, 


Landing at Eagle River, | made my way some miles into the 


country, through dense forest, over a road, in some parts of rough 


—— as 


corduroy, and in others traversing the forest in its gradual ascent, 
~ 
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over the irregular exposed surface of the copper-bearing trap. Our 
track at length lay through a gorge, covered with immense masses 
of trap and crumbling debris, amid which pine, and the black oak 
and other hard-wood, had contrived to find a sufficient soil for taking 
root and growing to their full proportions; while here and there the 
eye lighted upon some giant pine overthrown by the wind, and turn- 
ing up its great roots grasping the severed masses of the rounded 
trap in their convolutions, like the gravel clutched from the ocean's 
bed in the hands of a drowned seaman. On the summit of the ridge 
the trap rock rises into a range of cliffs, which, judging by the eye, 
I should suppose cannot be less than two hundred feet high, and in 
front of them is a sloping tail, the accumulated debris of ages, on 
which the trees have in some places attained to an immense size, not- 


withstanding the apparent poverty of the rocky soil. 


In traversing this route the road lies in part along the banks of 


the Eagle River, and there, some four or five miles from its mouth, I 
had an opportunity of examining a beaver dam, flooding a part of the 
river banks, by means of the ingenious structure. No traces, how- 
ever, gave the slighest indication to the passing traveller that the 
hand of man had ever wrought any changes on the aspect of a region 
characterised by features so singularly wild and desolate-looking as 
those described above. Beyond the cliffs, in a level bottom on 
the other side of the trap ridge, is the mining settlement of the 
Cliff Mine, one of the most important of all the mining works yet 
in operation in this region. The great extent of the works at the 
Cliff Mine is all the more surprising to the visitor, after finding his 
way tu them through a region where it might seem that human foot 
had never trod. 

I descended the perpendicular shaft by means of ladders, to a depth 
of sixty fathoms, and explored various of the levels ; passing in some 
cases literally through tunnels made in the solid copper. The very 
richness and abundance of the metal proves indeed a cause of dimi- 
nation of the profits arising from working it. I witnessed the labo- 
rious process of chiselling out masses from the solid lump, of a size 
sufficiently small to admit of their being taken to the surface, and 


transported through such a tract as I have described to the shores of 


Lake Superior. The floor of the level was strewed with the copper 
shavings struck off in the effort to detach them, and the extreme duc- 
tility of the pure native copper was pointed out to me as a cause 
which precluded the application of any other force than that of slow 
and persevering manual labor for separating it from the parent mass. 
I saw also some beautiful specimens of silver, in a matrix of crystal- 
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line quartz, obtained from this mine, and the copper of this district 
is stated to contain on an average about 3°10 per cent. of silver. One 
mass of copper quarried from the Cliff Mine has been estimated to 
weigh eighty tons. It was sufficiently detached from its rocky matrix 
without injuring its original formation, to admit of its dimensions being 
obtained with considerable accuracy, and it was found to measure 
fifty feet long, six feet deep, with an average of about six inches in 
thickness. The total yield of this mine amounted during the past 
year to sixteen hundred tons of copper, a quantity exceeding, by 
nearly five hundred tons, the combined product of the other copper 
mines—eleven in number—of Keweenaw Point, and surpassing by a 
still greater amount the yield of the Minnesota Mine, the richest of 
all the works pow in Operation in the neighboring district of Onton- 
agon. 

At the Cliff Mine some specimens of the ancient copper tools of 
the native metallurgists are preserved, but it is to the westward of 
the Keweenaw Peninsula, that the most remarkable traces of the 
aboriginal miner's operations are seen. The copper-bearing trap 
rock, after crossing the Keweenaw Lake, is traced onward in a south- 
westerly direction till it crosses the Ontonagon River about twelve 
miles from its mouth; and at an elevation of upwards of three hun- 
dred feet above the Lake. At this place the edges of the copper 
veins appear to crop out in various places, exposing the metal in ir- 
regular patches over a considerable extent of country. Here, in the 
neighborhood of the Minnesota Mine, are traces of the ancient mining 
operations, consisting of extensive trenches, which prove that the works 
must have been carried on for a long period and by considerable 
numbers. These excavations are partially filled up, and so overgrown 
during the long interval between their first excavation and their obser- 
vation by recent explorers, that they would scarcely attract the atten- 
tion of a traveller unprepared to find such evidences of former industry 
and art. Nevertheless some of them measure from eighteen to twenty 
feet in depth, and in one of them a detached mass of native copper, 
weighing nearly six tons, was found resting on an artificial cradle of 
black-oak, partially preserved by immersion in the water with which 
the deserted trenches had been filled, in the first long era after its 
desertion. This large mass had evidently been thus disposed prepa- 
ratory to an attempt at removing it entire. It appeared to have been 
raised several feet by means of wedges, and then abandoned on ac- 
count of its unmanageable weight; and probably portions had after- 
wards been detached from it, as its surface bore abundant traces of 
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the rude stone implements with which the old miners seem to have 
chiefly wrought. 

The stone hammers, or mauls, by which these ancient workers in 
metal carned on their operati us, consist for the most part of oblong 
water-worn stones, weighing from ten to twenty pounds. Around 
the centre of these a groove has been artificially wrought, for the 
purpose of fastening a handle or withe of some kind, with which to 
wicld them. Some of the specimens that I saw were worn and frac- 
tured as if from frequent use; many are found broken, and they are 
met with in such abundance in the neighborhood of the ancient On- 
tonagon diggings, that a deep well was pointed out to me, constructed, 
as [ was assured, almost entirely of the stone hammers picked up in its 
immediate vicinity. l was greatly struck with the close resemblance 
traceable between these rude mauls of the ancient miners of Onton- 
avon ar d some which I have seen obtained from ancient copper 
workings discovered in North Wales. 

In a communication made to the British Archwological Institute 
by the Hon. William Owen Stanley, in 1850,* he gives an account of 
an ancient working broken into at the copper mines of Llandudno, 
near the the Great Orme’s Head, Caernarvonshire. In this were 
found mini ig” impleme nts, consisting of chisels, or picks of bronze, 
and a number of stone mauls of various sizes, described as weighing 
from about 2 lbs. to 40 Ibs., ruck ly fashioned, having been all, as 
their appearance suggested, used for breaking, pounding, or detach- 
ing the ore from the rock, and pertaining, it may be presumed, to a 
period anterior to the Roman occupation of Britain. These primi- 
tive implements are stated to be similar to the water-worn stones 
found on the sea-beach at Pen-Mawr, from which very probably those 
most suitable for the purpose might have been selected. Mr. Stan- 
ley also describes others precisely of the same character, and corres- 
ponding exactly with those found on the shores of Lake Superior, 


which had been met with in ancient workings in Anglesea. Were 


we, therefore, disposed to generalize, as some of the archeologists of 


this continent are prone to do, from such analogies, we might trace in 
this correspondence between the ancient mining implements of Lake 
Superior and of North Wales, a contirmation of the supposed colo- 


nization of America, in the twelfth century, by Madoc, the son of 


Owen Gwynnedd, king of North Wales, who, according to the Welsh 
chroniclers, having been forced by civil commotions to leave his na- 
tive country, set sail with a small fleet in 1170, and directing his 
course westward, landed, after a voyage of some weeks, in a country 


* archwological Journal, vol. vii, p. 68 
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inhabited by a strange race of beings, but producing in abundance 


the necessaries of life. Leaving behind him a colony of settlers, 
Prince Madoe, according to the same authorities, returned to Wales, 
equipped a larger fleet, and again sct sail for the new regions of the 
West; but neither he nor any of his followers were ever more heard 
of. The general story has nothing improbable in it. If a small co- 
lony of Welshmen effected a settlement on the shores of America at 
that early date, their fate Would be like that of the still earlier Scan- 
dinavian colonists of Vinland.* But the resemblance between the 
primitive Welsh and American mining tools, can be regarded as no- 
thing more than evidences of the corresponding operations of the 
human mind, when placed under similar circumstances, with the same 
limited means. It supplies an argument, which, if pressed to all its 
remotest bearings, might rather seem to furnish proof of the unity 
of the human race, than any direct relations leading to a correspon- 
dence in the arts of such widely severed portions of the common 
family. It might, indeed, in some sense, be fitly classed among the 
instinctive, rather than the imitative operations of human ingenuity 
when called into action to accomplish similar purposes—instinctive 
operations akin to those to which alone we can refer such resem- 
blances as that between the nest of the American blue-bird and the 
English thrush ; and which in like manner, from the first rude arte 
of the primitive savage, produces the bone-lance, or the flint arrow- 
head, wherein we trace the same type, whether we look for them in 
the British barrow of ante-Christian times, or among the recent pro- 
ductions of the Polynesian or Red Indian artificer. 

The evidences of ancient mining operationsin the Ontonagon district 
have been observed over an area of several miles in extent, and have 
evidently been abandoned for unknown centuries, A forest of 
primeval growth seems to cover the whole region, and the mind real- 
izes with difficulty the conviction that, in the trenches traversed by 
the roots, and cumbered with the fallen trunks of giant trees, we 
have the indubitable proofs of an ancient race of miners having 
wrought for the same mineral treasures which are now once more 
attracting a population to the solitudes of the forest. 

A writer, whose narrative Dr. Schoolcraft has embodied in his His- 


* When the poet Southey made the adventures of the Welsh Prince the subject of an 





epic, the knowledge regarding even the older regions of this continent was sufficiently vagus 
tosanction any theory, and he accordingly wrote in 1805, “Strong evidence has been ad 
duced that Madoc reached America, and that his posterity exist there to this da n the 


southern branches of the Missouri, retaining their complexion, their language, and in some 
degree their arts.” Ten years later, however, the poet added a foot-note, to state, that these 
Welsh Indians” had been sought for in vain on all the branches of the Missouri, as well as 


elsewhere in all the explored regions of America 
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tory of the Indian Tribes, remarks of the ancient mining excavations of 
this region: “The great antiquity of these works is unequivocally 
proven by the size of the timber now standing in the trenches. There 
must have been one generation of trees before the present since the 
mine was abandoned. How long they were wrought can only be 
conjectured by the slowness with which the miners must have ad- 
vanced in such great excavations with the use of such rude instru- 
ments. The decayed trunks of full crown trees lie in the trenches 
I saw a pine over three feet in diameter, that grew in a sink-hole on 
one of the veins, which had died and fallen down many years since.”’ 
Above & Mass of copper, detached and mark da by the rude tools of 
the ancient miners, there was also noted a hemlock tree, the roots of 
which spread entirely over it, and a section of the trunk exposed two 
hundred and ninety annual rings of growth An uncertain, yet 
considerable interval must be assumed to have intervened between 
the abandonment of those ancient works and their once more becom- 
ing a part of the wild forest wastes and when this interval is added 
to our calculations, we are at once thrown beyond the era of Colum- 
bus in our search for a period to which to assign these singular relics 
of a lost civilization. 

When, and by whom, then, were these works carried on? In the 
early part of the seventeenth century, when the wild regions around 
Lake Superior were first partially explored by Europeans, the Jesuit 
missionaries of Canada and others, they appear to have pertained to 
the Algonquin tribes. But the climate ‘and soil of this region seem 
alike conclusive as to the improbability of the permanent settlement 
of any civilized race along the shores of Lake Superior. The soil is 
affirmed to be, for the most part, little adapted to agriculture, and the 
length and severity of the winter leave the modern miner entirely 
" 


dep ndent on the accumulated stores laid up during the summer 


This, therefore, may seem to justify the conclusion that the mining 


operations have been carried on intermittently by migratory workers, 
just as the modern Indians are known to explore the detritus and 
out-cropping veins at the present day, for the readily attainable frag- 
ments of the miskopewabik, or red iron, as they call it. But, although 
the native copper has probably never been altogether unknown to 
the Indian tribes of the continent, lying south and west of the great 
lakes, yet many evidences tend to prove an essential diversity of cha- 
racter and operations between the ancient and modern native metal 
lurgists. The very name of red tron is ck arls post-Columbian, ar 
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miners of Lake Superior, with the modern tribes who have found 
there their hunting grounds. 

There was a period in the long-past epochs of America’s unrecord- 
ed history, when the valleys of the Mississippi and the Ohio were 
occupied by a numerous and settled population, known to the modern 
Archeologist as the Race of the Mound-builders. Alike in physica! 
conformation and in arts they approximated to the races of Central 
America, and differed from the Red Indians alone known to Europeans 
as the occupants, and by them familiarly styled the aborigines, of the 
whole northern regions of the American Continent south of the Arctic 
Cirele. The Mound-builders were not, to all appearance, far advanced 
in civilization, Compared with the tribes of Central America, first 
visited by the Spaniards, their arts and social state were in an 
extremely rudimentary state. The contrast, however, is no less 
striking between the evidences of their settled condition, with the 
proofs of extensive co-operation which their numerous earth-works 
supply, and all that pertains to the nomade tribes which have been 
alone known to occupy the American forests during post-Columbian 
centuries. 

The Mounds of the Mississippi Valley abound in copper ornaments 
and implements, proving the familiarity of their builders with the 
mineral wealth of the Lake regions ; and to just such a race, with their 
imperfect mechanical skill, their partially developed arts, and their 
aptitude for continuous combined operations, would we ascribe, a 
priori, such ancient mining works as exist on the shores of Lake 
Superior, overshadowed with the forest-growth of centuries. The 
Mounds constructed by the Ancient brachycephalic Race are in like 
manner overgrown with the evidences of their long desertion ; and 
the condition in which recent travellers have found the long-forgotten 
cities of Central America, may serve to show what even New York, 
and Washington, and Philadelphia; what Toronto, Montreal, and 
Quebec, would become after a very few centuries, if abandoned, like 
the desolate cities of Chichenitza or Uxmal, to the inextinguishable 
luxuriance of the American forest growth. 

The history of the cities of Central America is known, and the 
date is well ascertained when the irruption of a new race extinguish- 
ed their advancing civilization, and threw back into primitive barbar- 
ism the remnant of the ancient race which they failed to extirpate 
It seems no illegitimate assumption to affirm of the Mound-builders of 
the Mississippi, and the ancient Miners of Lake Superior, in like 
manner, that some great catastrophe,—the intrusion it may be of the 
present Red Indian Race, or more probably the still deadlier influenge 
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of pestilence, such as in the seventeenth century, swept away the 
Messacheuseuks and Narragansetts of New England—appears to have 
abruptly arrested their labours, and to have restored the scenes of 
their industrious progression to the silence amid which the later 
forest-wilderness arose. It is not necessary to assume a very great 
antiquity for the era of this abortive American civilization. It has 
been a favourite theory with some, to trace analogies between the 
arts of Central America and those of Egypt's primitive civilization. 
But those who do so, forget that the era of Montezuma is known, 
and that to a past so recent as that we can assign so much of Aztec 
and Toltec art, that a very few more centuries, at most, may suflice to 
embrace the utmost that we know of. Assuredly nothing has been 
observed, as yet, pertaining either to the ethnology or the archwolo- 
gy of the new world, which may not be compatible with its first 
occupation by a human population subsequent to the Christian era. 
Much, however,may yet be brought to light, in reference to America’s 
prehistoric centuries ; and meanwhile it seems premature to aflirm as 
Dr. Schooleraft does of the Lake Superior basin: “There are no arti- 
ficial mounds, embankments, or barrows in this basin, to denote that 
the country had been anciently inhabited ; and when the inquiry is 
directed to that part of the continent which extends northward from 
its northern shores, this primitive character of the face of the country 
becomes still more striking. It is something to affirm that the mound- 
builders, whose works have filled the West with wonder,—quite un- 
necessary wonder,—had never extended their sway here. The country 
appears never to have been fought for, in ancient times, by a semi- 
civilized or even pseudo-barbaric race. There are but few darts or 
spear-heads. I have not traced remains of the incipient art of pot- 
tery, known to the Algonquin and other American stocks, beyond the 
Straits of St. Mary, which connects Lakes Huron and Superior ; and 
am inclined to believe that they do not extend in that longitude 
beyond the latitude of 36° 30’. There is a fresh magnificence in the 
ample area of Lake Superior, which appears to gainsay the former ex- 
istence and exercise by man, of any laws of mechanical or industrial 
power, beyond the canoe-frame and the war-club. And its storm- 
beaten and castellated rocks however imposing, give no proofs that 
the dust of human antiquity, in its artificial phases, has ever rested 
on them.”’ 

Obdservation has already disclosed in these northern regions the 
trenches of the ancient miners, who supplied to the mound-builders 


of the south the coppe r which they are proved to have so abundantly 


used; and the country has not yet been so thoroughly explored 
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throug!) all its vast unoccupied wildernesses, as to preclude the possi- 
bility that there yet may be discovered among the recesses of its 
forests, grave mounds of the ancient Brachycephalic race, whose 
physical characteristics seem clearly to prove that the race of the 
mound-builders of America and the red Indian tribes that succeeded 
to the forests are distinct. 

The numerous ancient implements and weapons of copper already 
found in the mining regions of Lake Superior, entirely correspond 
with the other evidences of combined operation protracted over long 
periods of time, disclosed by the ancient Ontonagon mines; and 
concerning which no traditions of the present native tribes of the 
country indicate the slightest knowledge. At the Bigelow House at 
Ontonagon, I had an opportunity of examining an interesting collee- 
tion of copper relics found, a few months before in the neighborhood. 
These consisted of three copper spear-heads, one about fourteen 
inches, and the others about twelve inches in length; and two singu- 
larily shaped copper gouges (?) about fourteen inches long, and two 
wide, the precise use of which it would be difficult to determine. It 
was my good fortune to make the acquaintance, while at Ontonagon, 
of Captain Peck, whose knowledge of the native languages, and 
residence for years among the red Indians, have given him good 
opportunities of judging of their habits and arts; and bis idea of the 
copper gouges was that they were designed for cutting holes in the 
ice for fishing, according to a method still pursued by the Indians for 
obtaining their winter supply of Lake fish. A different and more 
probable opinion, however, was advanced by a practical miner, who 
stated that he had been among the first who opened some of the 
ancient diggings found atthe Minnesota mine, and the copper gouges 
seenied exactly adapted to produce the singular tool-marks which 
had then excited his curiosity. Subjoined is a representation of one 


of the spear-heads, sketched from the original. Its form is singular, 





the blade being three-sided like that of a bayonet. The socket has 
been formed by hammering out the lower part flat, and then turning 
it over partially at each side. Precisely such a mode of fitting the 
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blade to receive a haft is common in the more primitive forms of 
bronze implements found in Britain and the north of Europe. In 
the pure copper spear-heads of Lake Superior, it may be assumed, as 
a confirmation of the conclusion suggested by numerous other copper 
relics of this continent, that the ancient ininers and mound-builders 
were ignorant of the arts of welding and soldering, as well as of that 
of smelting the metallic ores. An indentation made in the inner 
side of the rude socket closely resembles the device adopted for the 
same purpose in the class of bronze implements of ancient Europe, 
known as paalstaves; its object evidently being to present a point of 
resistance to the haft. The European implements, however, are made 
of a metallic compound, and mostly cast, thus proving a knowledge of 
metallurgic arts far in advance of the old workers of the metallic 
treasures of Ontonagon, and the copper regions of Lake Supenor. 

I was informed by Captain Peck, that a fourth spear-head had been 
found along with the above. The whole were discovered buried in a 
bed of clay on the banks of the river Ontonagon, about a mile above 
its mouth, during the process of levelling it for the purposes of a 
brick field. Above the clay was an alluvial deposit of two feet of sand, 
and in this, and over the relics of the ancient copper workers, a pine 
tree had grown to full maturity. Its gigantic roots gave proof, in 


the estimation of those who witnessed their removal, of considerably 


more than a century's growth; while the present ordinary level of 


the river is such that it would require a rise of forty feet to make the 
deposit of sand beneath which they lay. Itis possible, however, that 
the original deposition of the relics may have been made in an artifi- 
cial excavation, above which the pine tree struck its roots in later 
times, for along with the implements there were also found fragments 
of copper, the remains, as it might seem, of the operations of the 
ancient manufacturers, by whose skill these, or similar weapons and 
tools, were wrought on the spot 

This locality has been celebrated for the traces of its mineral 
wealth from the earliest date of European exploration of the Lake 
Superior regions, Alexander Henry, in his “Travels and Adventures 
in Canada, and the Indian Territories,” mentions his visiting the 
River Ontonagon, in August 1765. “ At the mouth, was an Indian 
village; and at three leagues above, a fall, at the foot of which 
sturgeon were at this season so abundant, that a month’s subsistence 
for a re viment could have been taken in a few hours But he adds 
I found this river chiefly remarkable for the abundance of virgin copper 
which is on its banks and in its neighbourhood. The copper presented 


itself to the eve in masses of various weight. The Indians showed 
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me one of twenty pounds. They were used to manufacture this 
metal into spoons and bracelets for themselves. In the perfect state 
in which they found it, it required nothing but to be beat into shape.”’* 
On a subsequent occasion, in the following year, Mr. Henry again 
visited the same region, “On my way,” he says, “I encamped a 
second time at the mouth of the Ontonagon, and now took the 
opportunity of going ten miles up the river, with Indian guides. The 
object which I went most expressly to see, and to which I had the 
satisfaction of being led, was a mass of copper, of the weight, 
according to my estimate, of no less than five tons. Such was its pure 
and malleable state that with an axe I was able to cut off a portion 
weighing a hundred pounds.” ¢ This object, which thus attracted 
the adventurous European explorer nearly a century ago, has since 
acquired considerable celebrity, as one of the most prominent 
encouragements to the mining operations projected in the Ontonagon 
and surrounding districts. These notices, moreover, are interesting 
as showing to what extent the present race of Indians were accus- 
tomed to avail themselves of the mineral wealth of the great copper 
regions 

The details of another, and in some respects more interesting 
discovery, than that which was brought under my notice at Ontona- 
gon, were communicated to me in reply to the inquiries made while 
there. This took place, at a still more recent date, at a locality lying 
to the east of Keweenaw Point, in the rich iron district of Marquette. 
There, not far from the mouth of the river Carp, in what appeared to 
be the ancient bed of the stream, and about ten feet above the present 
level of its channel, various weapons and implements of copper have 
been recently found. Large trees grew over this deposit also, and 
the evidences of a remote antiquity seemed not less obvious than in 
that of Ontonagon. The copper relics included knives, spear or lance- 
heads, and arrow-he a 1s, some of which were ornamented with silver. 
One of the knives was described as made, with its handle, out of a 
single piece of copper. It measured altogether about seven inches 
long, of which the blade was nearly two-thirds of the entire length, 
and of an oval shape. It was ornamented with pieces of silver 
attached to it, and was inlaid with a strip of silver from point to haft. 
Along with these relics were also found numerous fragments, or chips 
and shavings of copper, some of which were such as, it was assumed, 
could only have been cut by a fine sharp tool; and the whole sufficed 
to indicate even more markedly than those at Ontonagon, that not 
~~ Henry's Trav ls and Adventures, p. 104. New York, 1809 a re 
¢ Ibid, p. 204 
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only was the native copper wrought in ancient times in the Lake 
Superior Regions ; but along its shores, and on the banks of its navi- 
gable rivers, there existed manufactories where the native artizan 
fashioned the metal into tools and weapons for war and the chase. 

This would seem to be still further confirmed by the evidences of 
permanent settlement at some former period described as still visible 
at the mouth of the Carp river, where those relics of its ancient 
manufactures were found. The foundations of old structures are 
still clearly traceble. The outlines of the buildings can be made out 
by the ridges of clay remaining, and in places the ruined masonry 
seems to show where the hearth bad stood. Such traces, I was assured, 
suffice to indicate that whole ranges of dwellings must have occupied 
the site, so that here unquestionably, at some remot period, there 
existed a settlement of considerable extent, and a town convenient- 
ly situated for commanding the Lake. The buildings must have been 
slight when compared with those which have lef. their mighty ruins 
amid the forests of Central America; but the traces which remain 
correspond with what might be expect d of the Mound-builders of 
the Mississippi, and over their works has waved for unknown cen- 
turies the forest, which, by the age it lays claim to, suffices to di- 
vide that ancient and unknown past from the era of the new race of 
workers, who are now ransacking the mineral veins of the copper re- 
gions, and turning their metallic treasures to account for the aggran- 
disement of the intrusive Anglo-Saxon. 

A lively interest is felt throughout the Copper regions in the relies 
of the ancient miners, and the modern occupants of their works 
manifest an intelligent appreciation of the uses of such antique 
remains as a means of throwing light on the history of former ages. 
I found a peculiar importance attached by the miners and others to 
the hardness of the wrought copper implements. This they contrasted, 
in more than one case, with the ductility of the chips and fragments 
of unwrought copper found along with them, as well as with the con- 
dition of the native copper when first brought from the mine, and 
maintained that it afforded proof of a knowledge acquired by the 
ancient metallurgist of some hardening process unknown to the 
modern copper-smith. It is well known that copper and bronze 
chisels are frequently found among the ancient relics of the Nile 
Valley, and that the paintings of Egypt exhibit her sculptors hewing 
out the colossal memnons of lime-stone and granite by means of 
yellow-coloured tools, which may fairly be assumed to be made of the 


copper wrought by the Egyptians in the mines of Maghara, near 


Sinai, 80 early as the reign of Suphis, the builder of the great pyra- 
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mid. We know, moreover, that iron was equally unknown in Central 
America, and that by similar tools—untempered by the addition of 
tin, which the Egyptians early learned to mix with their copper,— 
the highly sculptured monuments of Mexico and Yucatan must 
have been wrought by native artists. 1 have had no opportunity of 
testing the real hardness of such tools, but 1 observed the edges of 
some of the ancient implements found at Ontonagon to be dinted, 
just as well-hammered copper would be, by a blow of unusual force ; 
and it is not improbable, that when due opportunity for examining 
into this question is furnished, the art of the ancient metallurgist will 
be found to have amounted to no more than the inevitable hardening 
of the copper, consequent on the laborious plying of it with the oft 
repeated strokes of his stone hammer to bring it to the desired shape. 
The difference which this makes on the wrought copper is abundantly 
familiar to the copper-smith, and also to the engraver on copper, 
though it is less likely to be known to the miner, Working with his 
keen iron tools only upon the virgin metal in its native ductile state. 

It seems specially worthy of note that the evidences of various 
kinds thus adduced to prove the existence at some former period of a 
mining population in the copper regions of Lake Superior, seem also 
to indicate that their labours had come to an abrupt termination. 
Whether by some terrible devastating pestilence, like that which 
appears to have exterminated the native population of New England, 
immediately before the landing of the Pilgrim Fathers; or by the 
breaking out of war; or—as seems not less probable, — by the invasion 
of the mineral region by a new race, ignorant of all the arts of the 
ancient Mound-builders of the Mississippi, and of the Miners of Lake 
Superior: certain it is that the works have been abandoned, leaving 
the quarried metal, the laboriously wrought hammers, and the ingeni- 
ous copper tools, just as they may have been left when the shadows of 
the evening told their long-forgotten owners that the labours of the 
day were at an end, but for which they never returned. Nor during 
the centuries which have elapsed since the forest reclaimed the de- 
serted trenches for its own, does any trace seem to indicate that a 
uative population again sought to avail themselves of their mineral 
treasures, beyond the manufacture of such scattered fragments as 
lay upon the surface. Snch a rude manufacture is, however, traceable 
among the Indians, even far to the north of Lake Superior. Mr. 
Henry found the Christinaux of Lake Winipagon wearing bracelets 
of copper; and such employment of this metal—simple as its man- 
ufacture is—may, perhaps, prove to be the remnant of arts pertain- 
ing to a higher civilization, once w idely diffused over this continent, 
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THE CANADIAN GEOLOGICAL SURVEY AND ITS 
DIRECTOR, SIR WILLIAM EDMOND LOGAN, Kr. F.RS. 


BY SANDFORD FLEMING, C. B. 


Read before the Canadian Institute, February 23rd, 1556 





Previous to the two great Industrial Exhibitions at London, in 
1851, and Paris in 1854, the world at large may be said to have been 
in total ignorance of Canada’s resources. Many people indeed ap- 
pear to have been scarcely cognizant of her geographical position on 
the surface of the globe. Even our enterprising neighbors of the 
United States were but partially aware of what the country wae 
capable of producing; and each member of our own population was 
too much engaged with his own pursuits to have any defined idea of 
the character or productiveness of those districts remote from his 
own immediate neighborhood. 

Within these five years, however, through the medium of the 
above mentioned sources, it has been shewn that, while in various 
branches of mechanism and manufactures, the mechanics and manu- 
facturers of Canada are in some respects in advance, and in the gen- 
erality of cases equal to those of other nations—and while Canadian 
agricultural products are admitted to be of the highest quality— 
Canada can produce an amount and variety of raw material, equal, in 
proportion to the extent of area, to any other country in the world. 

For the superb collections of minerals, which appear to have been 
the theme of universal admiration on both occasions, the country is 
mainly indebted to the Geological Survey of the Province, and the 
unwearied exertions of its Director, on whom Her Majesty has re- 
cently conferred the merited honor of Knighthood. The fruits of his 
labors are only now beginning to be developed, and his untiring zeal, 
energy and disinterestedness, cannot be over-estimated; and, with 
these convictions, it is incumbent on the people of this Pro- 
vince to show that they fully appreciate the great benefits rendered 
to their country, by a unanimous expression of their approbation of 
Sir W. E. Logan’s services as Director of the Geological Survey, 
and as one of their principal representatives in London and Paris. 

It is scarcely possible, in a brief communication like the present, 
to convey an accurate idea of the labor and diligence with which Sir 
W. E. Logan has conducted the Geological Survey of Canada; but 
to impress the fact upon those who are little aware of the magnitude 
of his undertaking, it may be well to record as concisely as possible 
the results of the investigations carried on under his direction, and in 
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doing so I may be permitted to add a few remarks on the position 
accorded to him by men of science both in Europe and America. 

Previous to his engagement with the Canadian Government, the 
reputation of Mr. Logan (as we shall still call Sir William in refer- 
ing to his past career,) stood deservedly high, although his merits 
were then only known and appreciated by the comparatively few 
scientific men with whom he had direct communication. At an early 
period he made a very valuable collection of the birds and insects 
common to Canada, included in which were many species previously 
unknown, which he subsequently presented to the Institution at 
Swansea, of which he was one of the founders, and a zealous promoter 
of its interests during bis residence in that locality. 

But it was in the field of geology that Mr. Logan was destined to 
bear a conspicuous part, and it was during his residence in South 
Wales, that he performed a work which has been declared by the 
first scientific men in Europe to be “unrivalled in its time, and ne- 
ver surpassed since.” This great work was his Geological Map and 
Sections of the Glamorganshire Coal-field, the minuteness and accu- 
racy of which were such, that when the Government Survey, under 
Sir Henry de la Beche, came to South Wales, not one single line 
drawn by Mr. Logan was found to be incorrect, and the whole was 
approved and published without alteration. Nor was this all :—the 
system Mr. Logan had pursued in following out the details of 
the coal-field was so vaatly superior to any hitherto adopted, that the 
principle has been fully adopted by the British Survey. Mr. Logan’s 
map may be said to be the model one of the whole collection. It 
ought to be borne in mind also, that at this time he was not employ- 
ed as one of the geological staff, but simply as an amateur, and that 
—in the same spirit as so many of his Canadian observations have 
been carried out,—he generously presented the fruits of his labors, 
without fee or remuneration, to the British Government. 

While engaged in the examination of the coal-formation, Mr. Logan 
contributed many interesting and valuable papers to the Geological 
Society of London, among which may be specially noticed one on the 
“ Stigmaria beds’’ or “ under clays’’ which accompany every coal- 
seain ; as from the observations recorded then, the long disputed theory 
as to the origin of coal was finally set at rest, and the inferences it led 
to universally acknowledged. Another paper, contributed prior to 
his connexion with Canadian Geology, also deserves notice here, as 
it refers to a matter in which a portion of Canada is doeply interested. 
It is entitled : “ On the effect of the packing of the Ice in the River 
St. Lawrence opposite the City of Montreal.” The principles laid 
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down in this latter paper appeared so indisputable to Mr. Stephenson, 
the eminent engineer, that he has been materially guided by it in 
reference to the construction and site of the great Victoria Bridge. 

In 1842 the Canadian Legislature came to the determina- 
tion of having the Province geologically explored, and it was in 
the same year that Mr. Logan—having been recommended most 
strongly by the leading geologists of Great Britain, from each of 
whom he received the most flattering testimonials—was applied to by 
Lord Stanley, then Secretary for the Colonies, to undertake the in- 
vestigation. In the same year he proceeded to Canada, completed a 
preliminary examination, made arrangements with the Colonial Go- 
vernment and returned to Britain,—the whole expense of which visit 
he paid out of his own pocket,—and early in the following year (1543) 
he finally returned to Canada, accompanied by an assistant, to com- 
mence the investigation in earnest. 

It was in 1542, also, that Mr. Logan examined and accomplished 
the measurement of the remarkable section of the coal measures at 
the South Joggins, in Nova Scotia: a work acknowledged to be one of 
the most important in American geology, as the key to the structure 
of the whole Eastern coal basin ;—and which was published as an 
appendix to his Report of Progress in 1543. 

The first grant of money made by the Canadian Legislature to 
carry out the proposed survey for two years, was only £1500 cur- 
rency, so that it will be obvious it was only by the strictest economy 
that the salaries could be paid, and travelling and other expenses met ; 
indeed, notwithstanding all the care possible, the necessary work 
could not be effected with this small grant, and, accordingly at the 
expiration of that time, Mr. Logan found himself out of pocket 
upwards of £500. 

During the summer and autumn of 1848 Mr. Logan was employed 
in an examination of the coast of the Gaspé Peninsula, while 
he sent his assistant to make a section of the Upper Province, through 
the country lying between the Lakes Huron and Erie—one grand 
object of the expedition being to determine what the probabilities 
were of the existence of coal measures at either end of the Province. 
In 1844 both Geologists were occupied in exploring and completing a 
topographical survey of the Gaspé Peninsula, and in 1845, while the 
Director made a survey of the Ottawa River up to Lake Temiscameng, 
and of its tributary the Mattawau to Lake Nipissing—his Assistant 
continued the examination and topography in Gaspé. In 1845 the 
Legislature made a farther appropriation to the Survey of £2,000 cur- 
rency per annum for five years, and the same was renewed in 1850 
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for five years more. In 1846 the Copper region of Lake Superior 
occupied the entire attention of the Survey; and since that time an 
immense amount of country has been examined in various parts of the 
Province, the greater portion of which being entirely wild and un- 
known, it was found necessary to survey topographically. Besides 
the geology,—much of it of the very highest economic importance,— 
which has been followed out on both sides of the St. Lawrence, both 
above and below Montreal, in the Eastern Townships, and in the 
region around the confluence of the Ottawa; the courses of all the 
main rivers of Lake Huron on the one side of the “ Height of Land,” 
and of the Ottawa on the other, have been traced and measured to 
their sources, the Lakes and principal features of the interior surveyed, 
and the elevation of every fall and rapid ascertained trigonometrically 
or by spirit level. Those surveys have since been mapped on a scale 
of an inch to a mile, with every particular noted thereon. 

Moreover, a regular system of measurements has not been confined 
to the totally wild and unfrequented parts, but has been found abso- 
lutely necessary throughout nearly the whole of the settlements, in 
consequence of the numerous inaccuracies and omissions in the various 
township plans. Where a more accurate method could not be ob- 
tained, al] the observations were connected by a registration of each 
step taken by the observer, the bearings from one point to another 
being taken by compass. And as an example of the amount of work 
accomplished by this means— Mr. Richardson (who has been employed 
as an explorer since 1845) in 1853 registered paces, in his note book, 
making a total distance during the season of upwards of 1000 miles. 
The results of this process have also been mapped on a scale of an 
inch to a mile, and have supplied, on many occasions, much material 
to fill up deficiencies, and correct discrepancies, on the old published 
maps. 

The result of these investigations is already acknowledged to have 
been of incaleulable benefit to science, as having most essentially 
thrown light, where there was much misapprehension before, on the 
whole of American Geology ; and they have, moreover, beyond dis- 
pute, been productive of the most valuable information as regards the 
distribution of economic materials. While the position of such use- 
ful materials as do exist can be readily recognised by reference to 
the Geological map, in which the various formations are represented 
by different colors—those that do not exist, will be found wanting 
and, consequently, need not be looked for; such, for example, is the 
case with regard to Coal—a mineral not likely to be found among 
rocks recognised as belonging to the Silurian and Devonian epochs. 

BR 
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Having thus glanced over the Field operations of the Survey, let 
us shortly consider the means the Director has had at his disposal to 
accomplish what already has been done. 

In 1843, Mr. Logan, accompanied by a single Indian with a bark 
canoe, made a thorough examination of the whole of the Gaspé 
Coast, counting every step he took from Cape Rosier to Port Daniel, 
besides making many pedestrian excursions into the interior— 
and collecting a large quantity of most valuable fossils and other 
specimens. And while he was thus employed his assistant, Mr. 
Alexander Murray—frequently entirely alone, and often in parts 
remote from all settlements—collected sufficient information to give 
a tolerably correct idea of the structure of the whole Western Pen- 
insula. In 1844 and 1845, a triangulation was effected across the 
Gaspé Peninsula from Cape Chat to Bay Chaleur, a large portion of 
the range of the Notre Dame or Shick-Shock Mountains surveyed, 
most of the principal rivers measured, the geological character of 
the rocks ascertained, and specimens collected. This service was 
performed with a party consisting of only four Indians with two 
canoes. In making the survey of the Ottawa more assistance was 
found to be absolutely necessary, but, except in few instances, neither 
Mr. Logan nor Mr. Murray's party have exceeded the complement of 
siz altogether—inclusive of four Indians and an assistant. 

Since 1845, when the additional appropriation was granted, an 
explorer has been added to the staff whose labors have been incessant 
and of great value; but while fully admitting the greatly improved 
cireumstances under which the survey was then placed, aud the more 
extensive scale under which the operations were enabled to be carried 
on, it must be clear to any one at all acquainted with the nature of 
the service, and ef the difficulties to be encountered in a perfectly 
new country, that the amount of work performed and reported upon 
never could have been accomplished but by the most indefatigable 
perseverance and continued application. Aceuracy with Mr. Logan 
is everything—nothing is allowed with him to be of the slightest 
value that is not essentially correct. With regard to the office 
work, we have simply to refer to Mr. Logan’s own answer before the 
Select Committee of the House of Assembly to question 73, on page 


26 of the published Report, to show how his time is there employed : 

Question 73, page 26 (referred to.)—‘ Each one on the Survey has so much to 
do connected with his own individual department, that all the geveral office work 
falls upon me. I keep all the accounts, and for that purpose a set of books by 
double entry, in which I enter no gross sums, with a reference to accounts, but 
everything in detail for easy aud immediate reference if required, and I render an 
account to the Government with the same detail on the face of it; so that any 
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one who chooses, either publicly or privately, to look at the account, can see at 
once how every penny has been spent. I used at first to make, with my own 
hands, four manuscript copies of the annual Report of Progress, often reaching 
more than one hundred printed pages—one copy for the Government, one for the 
House of Assembly, one for the Legislative Council, and one for the printer ; but 
of late I have been forced to employ an amanuensis for part. The fittings of the 
Museum are scarcely yet completed ; when they are I must employ additional aid, 
if it should cost me my whole salary, The accumulated materials of eleven years 
are to be classified and arranged.” 

Emulating the example of their chief, the assistants have also 
laboured with diligence and credit to themselves, and have undergone 
similar fatigue and hardship. In the Chemical Department Mr. 
Hunt has, since his connexion with the Survey, established a high 
reputation among the foremost ranks of the men of science both in 
Europe and America ; whilst the others have acquired a fair proportion 
of merit by their contributions to the Geology and Geography of the 
Province. 

It has frequently been urged by some that the proceedings of the 
Survey were too scientific and not sufficiently practical—that great 
attention has been paid to fossils, and to remote and comparatively 
Northern districts of country—while a partial attention only has been 
given to certain known Mineral districts, and the more densely settled 
and more available lands. In answer to this, let us take the concluding 
portion of Mr. Logan’s reply to question 98, page 39 of the Report 
of the Select Committee. 

Question 938, page 39.—‘* Thus, Economies lead to Science, and Science to Econ- 
omics. The physical structure of the area examined is, of course, especially attended 
to, as itis by means of it that the range or distribution of useful materials, both 
discovered and to be discovered, can be made intelligible. A strict attention to 
Fossils is essential in ascertaining the physical structure. I have been told that 
some persons, observing how carefully attentive I endeavour to be to this evidence 
of sequence, have ignorantly supposed the means to be the end, and while erro- 
neously giving me credit as an authority upon Fosails, have fancied Economics 
to be sacrificed to them. In their fossil darkness, they have mistaken my 
rash-light for a sun. I am not a naturalist. I do not describe fossils, but 
use them. They are geological friends who direct me in the way to what is 
valuable. If you wish information from a friend, it is not necessary that you go to 
him, impressed with the idea that he is a collection of bones peculiarly arranged, 
of muscles, arteries, nerves and skin, but you merely recognise his face, remember 
his name, and interrogate him to the necessary end. So it is with Fossils. To get 
the necessary information from them you must be able to recognise their aspect, 
and in order to state your authority you must give their names, Some tell of Coal ; 
they are cosmopolites; while some give local intelligence of Gypsum, or Salt, or 
Building Stone, and so on. One of them whose family name is Cythere, but who is 


not yet specifically baptized, helped us last year to trace out upwards of fifty miles 
of Hydraulic Limestone.” 
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In concluding these observations on the character of Mr. Logan's 
labors in conducting the Geological Survey, carned on as it has been 
with unusual earnestness and zeal, 1 cannot do better than refer to a 
quotation from the London Quarterly Review, October, 1854, which 
occurs in the Report of the Committee above named—and in doing 
80, express a hope that in this instance the old adage will not hold 
good, that “a Prophet has no honour in his own country,”’ for, in 
fact and in spirit, Canada is Mr. Logan’s country. He was at one 
time applied to by the East India Company to undertake an exami- 
nation of their territory for Coal; a work for which, by his past 
investigations, he was peculiarly fitted. The field of research was 
new, and India was then attracting much more attention than 
Canada, The emoluments would have greatly exceeded those of his 
present office ; his staff was to be ample, and of his own selection ; 
unlimited aid was to be afforded by the Indian Government ; and 
although he felt quite convinced that the investigation would lead to 
a very extended reputation, yet being influenced by a rooted attach- 
ment to this country, and feeling that he was in some degree pledged 
to it because he is a native Canadian, the munificent offer of the East 
India Company was not accepted. The quotation above referred to 
reads as follows :—“ In Canada, there has been proceeding for some 
years one of the most extensive and important Geological Surveys 
now going on in the world. The enthusiasm and disinterestedness 

fathoroughly qualified and judicious observer, Mr. Logan, whose 
name will ever stand high in the roll of votaries of his favourite 
science, have conferred upon this great work a wide-spread fame.” 

As I have already said, the services rendered to the Province by 
Sir W. E. Logan in London and Paris would alone suffice to entitle 
him to the unanimous acknowledgments of his country; may we 
hope that the Legislature will give substantial expression of its ap- 
probation, as well as of its appreciation, of the justly merited dis- 


tinction which Her Majesty has conferred on the representative of 


Canadian science ; and there is no manner, I feel assured, in which 
this could be done more acceptably to Sir W. E. Logan himself, 
and more creditably and lastingly beneficial to the Province, than 
in extending to the Survey increased support, and in placing at his 
disposa! ample means to enable him to carry on this most important 
service to a successful termination. By such means the wealth and 
character of Canada will be equally advanced. Science will receive 
such valuable contributions as, we believe, uo country, at so early a 
stage of its existence, has ever before rendered to it; while the prac- 
tical returns will prove a hundred-fold in their additions to the mate- 
rial wealth and resources of the Province. 
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NOTES ON THE POPULATION OF NEW ENGLAND. 
BY THE REV. A. CONSTABLE GEIKIE. 


Read before the Canadian Institute, February 23rd, 1856. 

On a recent visit to New England, I was led to pay some atten- 
tion toa matter which has long interested me, viz, the supposed 
deterioration of the population of that country. My observations 
and the remarks of others, years ago, called my thoughts in this 
direction, and finally led me to examine such reliable statistical 
tables as were within my reach. The results of this investigation I 
shall now lay before the Institute. I state them with the belief that 
the people of New England are degenerating, and shall endeavour to 
prove the accuracy of this opinion. 

The last Census of the United States was taken in 1850, anda 
compendium of this was published in 1854 by Mr. J. D. B. DeBow, 
Superintendent of the United States Census. From this I shal] 
quote, and presume that its general reliability will not be questioned. 

The first point I would notice is the proportion of births among 
the married inhabitants of Massachusetts, native and foreign. In 
page 122 of the Compendium are the following statements, contain- 
ed in extracts from the letters of Dr. Jarvis to the Census Office. I 
need only add, that I believe the writer to be one of three persons 
appointed by the Legislature of Massachusetts to draw up the report 
on the lunacy and idiocy of that State, and which was published in 
1855, Dr. Jarvis having been really the compiler of it. His state- 
ments above referred to are as follows :—“ In Massachusetts and in 
Boston, where we have the means of making the comparison, there 
is @ much larger proportion both of marriages and births to the 
population of each kind, among the foreigners than among the 
natives, within three or four years. ...............00000s The marriages 
were in Massachusetts during the yed¥s 1849, 1850, and 1851, 
Americans 18,286, or 220 in 10,000 of their own race ; foreigners, 
7,414, or 450 in 10,000. This is 104, 5 per cent. excess of foreign 
over native ratio. .................. The marriages in Boston in the 
three and a half years from July, 1849, to December 31st, 1852, were, 
Americans, 4,078, or 541 in 10,000 of their own race ; foreign, 5,073 
or 799 in 10,000. This is 84, 8 per cent. excess of foreign over 
native ratio.” So much for the superior uxoriousness of the old 
world people; now for the results of the two sets of marriages. 
“The births,” continues the Doctor, “ were in Massachusetts in the 
three years 1849, 1850, and 1851, of American parents, 47,982, or 
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578 in 10,000 of their own race ; foreign, 24,523, or 1491 in 10,000 
of their own race;”’ a difference of a most significant character 
“In Boston there were, Americans, 7,278, or 966 in 10,000, foreign, 
13,032, or 2,053 in 10,000 in three years."’ He adds,—“ These facts 
certainly show a much greater tendency to marriage, and a more 
rapid production among the foreign than among the native popula- 
tion here.” He says on page 121—“ foreigners generally intermar- 
ry with each other, so far as we have means of observation ; there 
are comparatively few instances of natives and aliens uniting together ; 
so few are there that they do not militate with the general rule. 
With the Irish especially, this rule is almost universal, and with all 
it will be safe to say that there are no more marriages of foreigners 
than there are foreign marriageable females, the exceptions are 80 
rare as not to destroy any extensive calculations made in regard to 
it."’ Dr. Jarvis seeks to weaken the facts thus brought out, by 
intimating that the children of foreigners dying young are more 
numerous than those of the natives who die young, and that the 
rapid increase among the former may thus be partly accounted for 
This, however, is not enough. The deaths must indeed be wonder- 
fully frequent among the offspring of emigrants, if they can make 
598 births in 10,000, equal to 1,491 in 10,000, or 966 in 10,000 equal 
to 2,053 in 10,000. The facts 1 believe must stand, the excess of 
births among the foreign over the pative population indicating one of 
two things respecting the latter,—either that they are an enfeebled 
race, or addicted to practices which | will not name. 

These figures confirm all my own observations. A large family is 
comparatively seldom met within New England. Indeed, the absence 
of children altogether, appears to be a far commoner thing than any 
large number of them in a household. The remarks of the old 
people likewise sustain my view. Such can run over long lists of 
households, which, during the past generation, were like households at 
the present day in Britain, crowded with little people; and when 
they do so, they invariably note the difference between thirty or 
forty years since and the present time. 1am now speaking chiefly 
of New England, of which Massachusetts is the best State; but the 
Census returns for the entire Union, show a general decrease, rather 
than an increase in the number of the young. The following abstract 
is taken from some remarks which I have already published on this 
subject:—Thus, “in 1830, there were, ia the whole Union, a fraction 
over eighteen per cent, of males, and seventeen per cent. of fe- 
males umder five years of age; while in 1850, there were under 
five years, only fourteen and rather more than a half per cent. of 
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the former, and rather less than fifteen per cent. of the latter. 
In 1830, there were fourteen and a half per cent. of males under 
ten years, and the same number of females under ten years; in 
1850, there were thirteen and a half per cent. of the former, and 
rather less than fourteen per cent. of the latter. This difference 
on the whole Union is striking enough, and confirmative of my 
opinions; but I am certain that if we had any such statistics as 
to the present number of children in New England, compared @ith 
forty years since, we would find the difference far more remark- 
able.”’ 

The second point in proof of the physical degeneracy of New Eng- 
land, is found in the prevalence of insanity and idiocy among its 
inhabitants. 

Let us first look at the statements of the Census on this head, 
merely premising that, in so far as it is inaccurate, it is so because it 
understates the matter. From this source it would appear that 
in 1840, the ratio of white insane persons in Massachusetts was 
as 1 to 605; in 1850, it was as 1 to 408. In 1840, the ratio of 
white insane persons in Connecticut was as 1 to 606; in 1850, 
it was as 1 to 486. In 1840, the ratio of white insane persons 
in Maine was as 1 to 932; in 1850, it was as 1 to 514. In 1840, 
the ratio of white insane persons in Rhode Island was as 1 to 520; 
in 1850, it was as 1 to 449. In 1840, the ratio of white insane 
persons in Vermont was as 1 to 732; in 1850, it was as 1 to 366. 

From these figures it is certain, either that mental disease is on 
the increase, or else that the Census of 1840 was singularly imperfect. 
Leaving this question, however, I shall now state, as by the Census 
of 1851, the ratio of insane and idiotic in the New England, as 
compared with some other States : 

** Massachusetts had, in 1850, 1 insane or idiotic white person, for every 403 
sane whites. That same year, the ratio of insane or idiotic whites, to sane whites, 
was—in Michigan, 1 to 1,242; in Mississippi, 1 to 1,227; in Missouri, 1 to 1,081. 
Connecticut had, in 1850, 1 insane or idiotic white for every 486 sane whites.— 
That same year, the ratio of insane or idiotic whites to sane whites was—in Colum- 
bia, 1 to 1,649; in Florida, 1 to 1,276; in Illinois, 1 to 1,417; in Iowa, 1 to 1,410. 
Maine had, in 1850, 1 insane or idiotic white for every 514 sane whites. That 
same year, the ratio of insane or idiotic whites was—in Arkansas, | to 995; in 
Louisiana, 1 to 1,022; in New York, 1 to 738. Rhode Island had, in 1850, 1 in- 
sane or idiotic white, for every 449 sane whites. That same year, the ratio of 
insane or idiotic whites, to sane whites, was—in Texas, 1 to 1,185; in Wisconsin, 
1 to 2,087; in Minnesota, 1 to 3,019; in New Mexico, 1 to 1,118. In 1850, Ver- 
mont had 1 insane or idiotic white for every 366 sane whites. That same year, 
the ratio of insane or idiotic whites, to sane whites, was—in Oregon, 1 to 1,454; 
and in Utah, 1 to 1,888.” 
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“In all the comparisons made, New England retains a fearful pre-emiuence. In 


comparing her with some other old States, this is not quite so great. Take the 


following table :— 
RATIO OF INSANE AND IDIOTIC, TO BANE, IN 1850, 





Vermont sheeene 1 to 366 
Massachusetts.. .............. détvocb ikecdéin deebes 1 to 403. 
BND ico unectstsoccest.cncesbeun es aseconsensed socess BOO 684. 
Connecticut. .......... etmentimaunenmeen bh @ O60 
. Rhode Island............++.00+ sindentonotmaccanntie 1 to 449. 
BOW TOE cnccoccescecceccconpecpeseee 1 to 436. 
Wile wasesensbeedatsscnce ; 1 to 509. 
ee eee. Ce 
ePID ecintcccecsumscpvenpcabese eecvcéveveee 1 to 555. 
eee ee goeagumeccense 1 to 550. 
III sais ciate ean nen ten ceitnneineuenarenn 1 to 583. 
Kentucky......-. 1 to 588 
New Jersey..... 1 to 599. 
Sieeindessseceoses 1 to 645. 
cw udescccbuedbibndacesevibecehatiesebsoostnndiie 1 to 659. 
EE 1 to 666 
Pennsylvania...........0+++ 1 to 485. 
Obio <sae pusesenene speetenpennsesencens, canen 2. Te 
Alabama... 1 to 784," 


Such are the indications of the Census. It may be supposed, 
however, that the returns in the New England States were more 
the 


complete than those of the new settled countries. This is no doubt 


the case. Still, making every allowance, I cannot doubt but that 
there is far more cerebral disease in New England than in any other 
portion of the Union. 

We shall now leave the Census tables, and turn toa more complete 
docums nt, to wit “the Re port on Insa ty and Idiv« y in Massachu- 
setts, by the Commission on Lunacy, under the resolve of the Legis- 
lature in 1854." Re specting this a ithority it seems safe to say that, 
with regard to “ accuracy, completeness and pertinence,” it has never 
been surpassed. The means employed for procuring facts were most 
efficient, and the chances of error were as greatly reduced as it seems 
possible to have reduced them. The returns in the British Census 
} 


for 1851 bear a poor comparison with the fullness of those contain- 


ed in this Report. It refers to Massachusetts only; but as this is 
a ty pe of all the other New England States, the facts established res- 
pecting it may be taken as a fair indication of the condition of 
the rest.~ These are peculiarly striking. 


A careful separation of the insane and idiotic is kept up through- 


out this document. Of the former, Massachusetts contains a total of 


2,632 ; of the latter, a total of 1,087: givin 
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3,719 asthe sum of both 
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classes. A distinction is again made of the mentally diseased among 


the native and the foreign population, which gives of native insane, 
2,007, and of foreign insane, 625 ; of native idiotic, 1,043, and of for- 
eign idiotic, 44. We have here data of the most reliable kind; but 
there are ditlerent ways of dealing with them. Thus the Commis- 
sioners, or rather Dr. Jarvis, in stating the comparative numbers 
of native and foreign demented, carefully keeps up the distinction 
hitherto followed, and by doing so shews that insanity is more cdm- 
mon among the immigrants than among his own people. By this 
mode of reckoning he shews the ratio of insane among natives to be 
as 1 to 445, and the ratio of insane among foreigners to be as 1 to 
368. The excess of lunacy among these strangers is unquestionable 
and noticeable, but it is neither a strange fact, nor an unaccountable 
one. Their trials explain all. The case is greatly altered, however, 
when he deals with idiocy. This same comparison shews that among 
the natives, the idiotic are as 1 to every 889, while among foreigners 
they are as 1 to every 7,931. 

Were we anxious merely to prove great derangement in both classes, 
this mode of computation might suffice. But as we are anxious to 
discover the actual amount of mental‘disease existing amongst a par- 
ticular class, in common with the writer on lunacy in the North 
American Review for January last, I cannot help deeming it unsatis- 
factory, to say no more. I believe that the New Englanders 
are degenerating, that every kind of mental disease is degeneracy, 
whether for convenience sake the spe cies be styled lunacy or idioey; 
and therefore must, and am entitled to conjoin both classes in order 
to reach the actual state of the case. The saneness of a country can 
only be decided on by knowing the total of the unsaneness found in 
it. I believe, therefore, that though the Commissioners gave pecu- 
liar prominence to the excess of foreign lunatics as compared with 
native, every one, themselves not excepted, will admit that, in an en- 
quiry like that which I now indicate, we are fully entitled to lay 
aside their sp cifie distinctions, and so sy ak of all the demented as 
comprehended under one genus. 

When we do so, the apparent exemption of the natives from 
cerebral disease disappears at once, and most painful results be- 
come manifest In 1854 the natives in Massachusetts amounted to 
894,676, the foreigners to 230,000. The insane and idiotic among the 
former amounted in all to 3,050; the insane and idiotic among the latter 
amounted in all to 669. The application is now easy, and the result, 
that the mentally diseased among the foreigners are in the ratio of 1 


to 367, while the mentally diseased among the natives are in the ratio 
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of 1 to 295, giving a difference of 72 in favor of the immigrant popu- 
lation. This is the mode of reckoning adopted by the North American 
Reviewer, who says that the Report proves one or both of the follow- 
ing results—“ either that insanity (using the word generically) is 
more prevalent in Massachusetts than anywhere else, or that its 
dimensions have been more accurately guaged.”’ 

The insanity then, among the native population in Massachusetts, 
is as ] to 293; and that the reader may perceive the value of this 
ratio, I would state that, about the year 1838, the insane of England 
were reckoned as 1 to 1,000; in Wales as 1 to 800; in France as 1 
to 1,000 ; in Prussia as 1 to 1,000; in Scotland as 1 to 574; in Nor- 
way as] to551. The last Census of our Province gives for Lower 
Canada 1 in 513, and in Upper Canada 1 in 890. The British 
Census for 1851, gives the insane of Great Britain as 1 to 1,115, 
which, however, is probably under the mark. 

Another proof and source of degeneracy in New England, is the 
prevalence of strumous diseases among its native inhabitants. I can- 
not indeed quote figures in reference to this matter. Every one, 
however, is aware of the fact that such diseases are alarmingly com- 
mon. In Britain, people look with dread on sucha taint. Among the 
Scottish peasantry it is almost unknown, and, generally throughout 
all Scotland, there prevails a fear of intermarrying with parties 
affected by it. As for the state of feeling in England I cannot confi- 
dently speak. 1 believe, however, that it resembles more or less that 
of the population north of the Tweed. In New England the case is 
far otherwise. In town or country, no one makes any secret of being 
afflicted with such diseases. Contrariwise, people tell you all about 
it, and discourse on the matter as if it were the measles which ailed 
them. Such affections seem to be so universal, that no delicacy is felt, 
or possible in the circumstances. 

I need not go onto multiply proofs. People who visit New 
England will find them if they use their eyes. The men are for 
the most part lathe-like, angular, and sallow; their shoulders have 
a most jagged squareness, and their chests a hollowness equal to 
any which ever troubled Theodore Hook. Then one looks in vain 


for calf or hip. Such accessories seem by universal consent to 


have been discarded by the entire population, raising the tailor from 
the rank of a mechanic to that of a sculptor. When, again, we 
turn from the men to the women, we find equally striking proofs of 
degeneracy. Not only are their shoulders narrow to a most 
unnatural degree, but their chests likewise are hollow and contract- 
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ed in a manner which helps to explain the marvellous prevalence of 
consumption among them. That they are pretty in mere girlhood 
is unquestionable, but in the slight form, blanched cheek, and flat 
bust, one sees only the beauty of decay. They are ever more 
and more becoming incompetent to be mothers of children, and I am 
assured that the number of deaths among young married females is 
quite remarkable. One looks in vain through any part of New Eng- 
land for the round, full, vigor of glorious health, which, every where*in 
Old England, shows a population as replete with sturdy, vital energy, 
as at any period in the long story of our dear Mother-land. 

I would, further, call attention to the portraits painted seventy 
years since, and those taken at the present day. These, if all else 
were wanting, demonstrate a great falling off. 

The causes of all this seem to be as follows : 

I. Climate, possibly, has much to do with it. Even in Canada 
the children are not so vigorous as their fathers. 

II. The thing eaten, and the mode of eating, have much to do with 
it. Americans eat quantities of unwholesome food, and the bulk of 
the people never chew what they swallow. 

111. The women abjure all out of door exercise. 

IV. The men do the same. 

V. They live in a perpetual state of excitement, such as no race 
on earth can endure, or were ever meant to endure. 

VI. The population receives little accession of fresh blood, and 
blood relations frequently intermarry. 

VII. It is alleged that vice has no small share in the work of 
destruction. 


THE ABORIGINES OF AUSTRALIA. 


BY JAMES BROWNE, TORONTO. 





Read before the Canadian Institute, February 16th, 1856. 


In the following paper I purpose attempting to give an account of 
the Aborigines of Australia, a subject not without interest to us as 
relating to a people situated in a remote portion of the British 
Empire, but on whom its civilization has produced no beneficent 
influences. On them it is effeeting, even more rapidly than on the 
Aborigines of this continent, the fatal effects which appear inevitably 
to flow from the contact of savage with highly civilized life, and these 
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notes accordingly refer to a people who are fast disappearing from 
the earth. Imperfect as they are, they may possess some value from 
the fact that they are in no degree derived from books, but embody 
the results of personal observations of the natives of Australia, con- 
cerning whom few among the numerous writers on the great south- 
ern region of British colonization appear to feel the slighest interest, 
or to have thought their habits and characteristics worthy of 
rémark. 

It was my fortune to pass the greater part of my boyhood at 
King George’s Sound, asettlement on the western coast of Australia. 
There the Aborigines were my companions and playfellows, and thus 
the following account embodies facts which came under my own 
observation, or were related to me by the natives themselves. It nar- 
rates principally the result of my observations on those with whom 
I sojourned ; but it may be added that the manners and customs of 
the Aborigines of the western, southern, and eastern coasts of Aus- 
tralia vary so little that a description of one may answer for all. Of 
those inhabiting the northern coast 1 could speak only from report. 
They are a still more savage race, with whom little intercourse has 
hitherto been held, and they appear to present 9 striking contrast in 
some respects to the natives of other regions of the Australian 
Continent. 

Referring as I do to a people rapidly becoming extinct, it will not 
detract from any value these notes may possess, that they do not 
embody a description of Australia of the present time, with its won- 
derful gold fields, and its vast and multifarious population gathered 
seemingly from nearly every country of the known world; but they 
refer to Australia as it was twenty years since, when Melbourne and 
Port Philip were inhabited only by the savage, when South Austra- 
ha, as a Colony, was unknown, and Western Australia was only be- 
ginning to be settled by the white man. 

The entrance to the noble basin of Princess Roya! Harbour, on 
which the town of Albany in Western Australia stands, is formed 
by two high and rocky hills about half a mile apart, and here, some 
twenty years since, on a bright morning in the month of May (which 
be it remembered is the depth of an Australian winter,) I obtained 
my first sight of the Aborigines of the Southern Continent. The 
first impression produced by a sight of the grinning native in the 
bow of the harbour master’s boat—black as coal, but with a pair of 
keen sparkling eyes, and a row of teeth disproportionately prominent 


from the large size of his gaping mouth,—was that we were looking 


eon a baboon or some strange creature of that new world, rather 
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than on a human being. A short cloak of kangaroo skins, the 


invariable costume of the natives, as we afterwards found, was his 
only garment, reaching about half way down his thighs, and exposing 
the lower limbs, which were disproportionately small and shapeless, 
His arms were sinewy though lean, but as is invariably the case with 
the Australian savage, larger and better developed in proportion to 
his general figure, than the meagre shapeless lower limbs. He was, 
as | ascertained, about thirty years of age, but looked much older, 
of low stature and slight figure. His hair, which was thick and 
curly, grew far down over a low and poorly developed forehead. His 
eyes were small, deep-set and lively ; his nose delicate though some- 
what flattened, and his mouth large and protruding. Such was 
Wan-e-war, the first of the Aborigines of Australia it was my for- 
tune to see, and no unmeet type of his degraded and doomed race. 
We soon had further opportunities for observing the aboriginal own- 
ers of the land in which we proposed to sojourn. 

Towards dark on the day of our landing, we heard a great shout- 
ing and jabbering amongst the natives, from which we were led to 
believe that they were preparing for some special festivities. The 
men were collected round their fires very busy in “getting them- 
selves up, ’’—plastering their locks plentifully with a pomatum made 
of grease and red ochre, and beautifying their persons in a variety 
of other ways. All this preparation was for a corroberry or native 
dance, which they intended to have in honor of the arrival of the 
strangers. Accordingly, soon after dark, they assembled round 
the large fire kindled for the purpose near our dwelling, and the pro- 
ceedings of the evening commenced. The cloaks of the dancers, 
instead of being thrown over the shoulders, as usually worn by them, 
were fastened round their middles, leaving their bodies completely 
bare, which, with their faces, were painted in the most grotesque 
manner with red ochre, and shining with grease. Some had bunches 
of feathers or flowers stuck in their hair, while others completed 
their head dress with the tail of the wild dog. One or two hada 
sinall bone of the kangaroo passed through a hole in the cartilage of 
the nose; all carried their spears and wameras; and as they thus 
stood gathered round the fire, which threw a vivid glare on their 
greasy and shining bodies, the effect was truly picturesque and 
savage. 

Those who intended to take a part in the dance ranged themselves 
on one side of the fire; on the other side sat the old men and the 
women and children. The corroberry commenced by the dancers 
breaking out intoa sort of mournful chant, in which the old men 
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and the women occasionally joined. The whole burden of the song 
consisted in the words “ Yunger a bia, mati, mati,” which they 
repeated over and over again, beginning in a loud and shrill tone, the 
voice gradually dying away as they proceeded, until at last so low 
and soft was it, as to be hardly distinguishable from the breeze which 
rustled amongst the bushes. 

W hilst thus chanting the dancers remained in a bending posture, 
and kept time to their voices by lifting their feet with a sort of jerk- 
ing step from the ground, and at the same time pulling the two 
long ends of their beards through their hands. Suddenly they would 
change their music into a loud “ Haugh heigh, haugh beigh, haugh 
heigh,”’ whilst they clashed their spears and wameras together, and 
stamped their feet with full force against the ground ; then drawing 
themselves up with a sudden jerk, a loud and startling “ Garra-wai” 
was shouted. Then again they would resume their first movement, 
but in double quick time, the whole rank now moving quickly up 
and down side-ways, shoulder to shoulder, now going round in a 
cirele, and all to the same music, and with the same stamping steps. 

Tiring of this, the sport was changed to the “ Kangaroo dance." 
This dance is very similar to that already described, but with the 
difference—that, in the midst of the uproar, one of the men came 
bounding and jumping like a kangaroo between the dancers and the 
fire ; this movement put a sudden stop to the dancing, and one of the 
party started off as if in pursuit of the game, the two then went 
through the whole proceeding of hunting down and spearing the 
kangaroo, which, being at length accomplished, they all once more 
joined in the dance, and in the midst of the uproar, the stamping of 
feet, the clashing together of spear and wamera, and their shouting 
and yelling, the fire died away, darkness covered the scene, and 
the entertainments of the evening were brought to a close. And 
thus also closed the first day of my sojourn in Western Australia. 

The country in the immediate vicinity of King George's Sound, an 
arm of the sea on the western coast of Australia, is inhabited by four 
tribes of the Aborigines. These are the Murray, the Weal, the Cock- 
atoo, and the Kincannup. In saying, however, that this part of Aus- 
tralia is inhabited but by four tribes, it may be necessary to explain 
that this distinction of people is altogether that of the natives them- 
selves, and the four divisions here mentioned are apphed to the relative 
position of that portion of the country occupied. Thus, for instance, 
all those natives inhabiting the country to the westward of Albany 
are called Murray men ; those to the northward, Weal men, and those 
to the eastward, Cockatoo men. Each, therefore, although a distinct 
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division, can hardly be looked upon as one single tribe, but rather as a 
combination of many small tribes, inhabiting a territory lying ina 
certain position. 

The Murray tribe, the most numerous of all, occupies a territory 


exceeding in extent that of any of the rest ; that is, the whole of the 
coast running some 300 miles from King George's Sound westward 
to the Murray River in the Swan River Colony. 

The natives belonging to the Weal tribe wander over the coun. 
try to the northward of Albany. They are, perhaps, not so numerous 
as the Murray tribe, but they are, 1 think, physically stronger, and of 
greater importance in the estimation of the aborigines generally. 

The district of the Cockatoo tribe extends a considerable distance 
along the sea-coast to the eastward of Albany, and runs also from the 
coast far back into the interior. 

The Kincannup tribe inhabits the country in the immediate vicini- 
ty of Albany. It is asmall and weak tribe, and in comparison with the 
others, can hardly be looked upon as a distinct one. Kincaunup is 
the native name for that district upon which the town of Albany 
stands. The natives who generally stayed in and about that settle- 
ment, style themselves, therefore, Kincannup men; but they may 
be regarded, I think, as merely a branch or family of the Weal tribe, 
those inhabiting the country to the northward of the Sound. Be this 
as it may, many causes have combined to extirpate the Kincannup 
people. The white man has driven the kangaroo from the native’s 
grounds; he has therefore to depend principally upon the colonists 
for a scanty means of existence. These and other causes, which I 
shal! notice hereafter, have rendered this tribe nearly extinct. When 
we left the colony, they could not probably muster more than from 
twenty to thirty souls. 

Although of the same stock and possessing the same characteristics 
as a people, it is not difficult to distinguish the individuals of the dif- 
ferent tribes by their general appearance, which corresponds in some 
measure with the nature of the country they inhabit. The men of the 
Murray tribe, for instance, are short, strong, and hardy looking fellows. 
Their country, lying on the coast, is scarcely more than a barren waste, 
with little shelter from the violent storms that sweep over the exposed 
shores of this part of Australia. From this cause, the kangaroo, which 
is almost the only animal food these people have, is not so plentiful in 
the district as farther in the interior, and thus from the insufficient 
supply of animal food, the people of this tribe do not present so ro- 
bust an appearance as others more favourably located. This deficien- 
cy of animal food, however, is made up in a great measure, by the im- 
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mense quantities of fish they are enabled to procure in the innumer- 
able bays and inlets on their coast. 

The Weal men again are a much finer and stronger race than those 
inhabiting the coast. They have the advantage of possessing a coun- 
try lying deep in the interior,—for the most part thickly wooded,— 
well protected from the cold winds of winter,—and abounding in 
kangarog and game of every description. Not being stinted, there- 
fore, in their supply of animal food, they appear to be proportion- 
ably stronger and more robust. 

Again the Cockatoo men are markedly distinct from either of 
those mentioned. They are generally tall and large-boned men, with 
high foreheads and aquiline noses. Their appearance indicates, in- 
deed, a higher degree of intellect than their neighbors, over whom 
they have contrived to gain a strange and mysterious influence, which 
will be explained hereafter when referring to their superstitions. 

As each tribe is distinct in appearance, so too is it noted for 
some one article or weapon, in the manufacture or use of which it is 
famous. The Murray man possesses the best wood for spears;—the 
Weal man is envied for his long, full, and beautiful kangaroo skin 
cloak, and also for his hammer of stone ;—whilst the Cockatoo man 
excels in making and throwing that most eccentric and wonderful of 
all weapons, the boomerang or kilee. 

I have already stated that each tribe occupies its own separate di- 
vision of territory. The district thus occupied is again subdivided 
into vaguely defined portions, every family or individual of the tribe 
having its or his recognised tract of country. This property descends 
in the family, from one to another, and is considered in every way 
private property, and the proprietors of such are boastful and proud 
of their hunting grounds in proportion to their extent and nature. 

But although thus appropriated, it is difficult to say in what the 
rights of ownership cunsist,—for agriculture is altogether unknown 
amongst them, and the various members of the tribe hunt indiseri- 
minately over each other's grounds. The case, however, is somewhat 
different in regard to strangers, for should an enemy, or one of another 
tribe wilfully trespass on these grounds, such a liberty would be imme- 
diately noticed, and would in all probability lead to acts of violence and 
retaliation on both sides. And in this right of taking umbrage when 
convenient, and in making the subject a matter of quarrel, consist, 
I think, the sole advantages of proprietorship. 

Although thus divided into tribes and families, yet nothing resem- 
bling a set form of government exists among the Australian Abori- 
gines; nor have they either chief or ruler to guide or advise them: 


























THE ABORIGINES OF AUSTRALIA. 257 





Occasionally, however, they might be heard talking of some one great 
and distinguished individual, who, to judge from their manner of 
describing him, held a high and influential position in the tribe ; and 
this has induced many to believe that a sort of chieftainship was re- 
cognised amongst them. It was always found however, when the 
subject became thoroughly sifted, that this great persons ge had ac- 
quired his influence over his fellows, as perhaps an expert and ready 
spearsman, solely from being more bloodthirsty and domineer- 
ing than his neighbors, and from having killed all,-men, women, and 
children,—who were unfortunate enough to fall under hisanger. And 
thus knowing, from bitter experience, that to contradict so dangerous 
a character would be any thing but prudent, the respect paid to him 
by the rest of the tribe was altogether a matter of policy on their part, 
induced by fear, and not from his having any distinct right to dictate 
or command. 

I have already stated that each tribe is celebrated for the manufac- 
ture of some weapon or other article. In order to exchange these 
different articles, as well as to have a sort of jollification and grand 
Kangaroo hunt, the different tribes assemble by appoimtment at a 
given spot at certain seasons of the year. The scenes here enacted 
are exciting and varied ; they generally begin in harmony and good 
fellowship, and end in quarrels and an angry dispersion. 

The place of rendezvous is usually in a part of the country where 
the Kangaroo is plentiful, and in the vicinity of a small Lake. When 
all are collected, operations commence by the tribes forming an im- 
mense circle, having the lake for its centre. The hunters at first are 
a considerable distance from each other, and extend over a large tract 
of country. Ata preconcerted time, they all gradually draw in to- 
wards the Lake, shouting and striking their spears and wameras 
together. The Kangaroos are thus driven from all quarters into the 
centre, where they find themselves blocked in and completely sur- 
rounded by the natives. The Kangaroos now make a general rush to 
escape, and a scene of confusion and noise ensues which baffles de- 
scription. Spears, kilees, and other weapons are thrown in from all 
sides, and immense numbers of the game are killed in their vain efforts 
to clear the boundary. Some in desperation take to the water, but 
these, being out of their element, are soon despatched. The natives 
return to their bivouac laden with spoil, and do nothing but eat, 
drink, dance, and sleep, until hunger again drives them forth for a 
further supply. 

All would appear to be going off smoothly and amicably enough 


at these general assemblies of the various tribes, nevertheless, some- 
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thing most frequently occurs to put an unpleasant stop to these jovial 
proceedings. There is some old quarre) to be settled, some old sore 
to be healed, and thus the evil disposed contrive to get up disputes, 
or to recall wrongs still unsettled and unrevenged. Each party has 
his friends and relatives about him, who feel themselves called upon 
to take a part in the matter, and thus the whole camp gets involved 
in a general quarrel. From wrangling, matters proceed to blows,— 
the wamera is seen to flourish in the air,—spears begin to fly about; 
pierced legs and broken heads are the consequence, and the parties 
separate vowing vengeance against each other. 

These fights however rarely prove fatal to any one, for the bellige- 
rent parties generally contrive to make a great noise without doing 
much damage, beyond perhaps one or two wounded legs and a broken 
head or so, which are looked upon as mere trifles. It is absurd, in- 
deed to witness an affair of this kind. It commences by one of the 
men jumping up and throwing down his spear somewhere near his 
opponent, who immediately springs to his feet to revenge the insult. 
The encampment is immediately in an uproar, and the friends of both 
rush to hold the combatants. Thus secured the foaming warriors tug 
and struggle away at a fearful rate, and show great indignation at be- 
ing prevented, by their unkind friends, from totally exterminating each 
other ; they are careful, however, not to exert themselves to such an 
extent as to prevent their being held without much difficulty. But 
other relatives or friends soon appear for the purpose of taking part 
with the combatants, these in like manner are held by other friends ; 
until at last the whole party are either holding or being held. And 
thus, giving vent to their feelings in abuse and threats, they gradually 
calm down from pure exhaustion, and having arrived at this stage, they 
promise to lay aside their weapons for the time being ; they are then 
released, and return sulkily to their huts, to repeat, probably, the 
same farce the next day. 

The reader must not come to the conclusion, however, from the des- 
cription of such a scene, that the natives of this part of the world 
never kill each other. Far from it. When one of the tribe dies, ei- 
ther from natural causes or otherwise, the nearest relation of the de- 
ceased is expected to take the life of one of another tribe ; they, in 
their turn, retaliate in the same manner ; they are, therefore, in a con- 
tinual state of dread and warfare. But it isnot open warfare; by 
treachery alone is it carried on, andoften does the Australian meet his 
death from the hands of him he receives as a friend at his fire. Cun- 
ningly disguising his base intention, and watching until slumber seals 
the eyes of all around, the enemy will drive his spear deep into the 
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breast of his victim and then plunging into the woods, return to his 
tribe, proudly boasting of his crafty deed. Or silently prowling about 
in search of an oportunity of revenge, he will, probably, come upon 
the wigwam at atime when the husband is away hunting, and the 
wives and children are dozing around the fire, unconscious of all dan- 
ger. Silently and serpent like, the blood-seeker nears his prey, then 
springing into their midst, drives his spear into all that are unable to 
escape. 

The principal, if not indeed the only, food of the Australian, is that 
procured in the chase. His life, therefore, is necessarily a wandering 
one, ever moving, as the scarcity of food, or other circumstances may 
dictate. Policy has also no inconsiderable share in producing these 
frequent changes. For in thus roving over the country the Nomades 
render it a more difficult matter for their prowling enemies to mark 
their encampment, and to take advantage of an unguarded moment 
to wreak their vengence. These changes also tend to free them from 
smaller, but hardly less disagreeable neighbors, which always increase 
at a prodigious rate, around a spot inhabited for any length of time 
by a people totally void of everything like cleanliness. Thus influenc- 
ed by the exigencies of the moment, on breaking up the establish- 
ment they may, perhaps, move off for miles from the old position ; or 
they may erect their new wigwams within sight of the old ones. 
As these huts, however, are of the most simple description, and can be 
finished in a workmanlike manner in a very short time,—their house- 
hold furniture, too, being of the smallest quantity known in the eco- 
nomy of house-keeping,—no very great inconvenience is experienced in 
these constant movements. Their huts are chiefly formed of long 
grass, rushes, the bark and branches of trees. Each one is sufficiently 
large to admit of two or three persons curling themselves up inside 
like so many hedgehogs. Their shape is that of an arch, the highest 
part of them being about three feet from the ground, with the front 
completely open, and sloping down gradually in the rear. To give a 
better idea of one of these establishments, imagine a bow] or tea cup, 
turned with the bottom upwards and then cut down through the cen- 
tre, each half will be a minature model of an Australian mansion. 
At all seasons, summer and winter this is their only shelter ; with but 
a small fire in front, men, women, and children, each one coiled up in 
the cloak of kangaroo skins, sleep through storm and tempest, and 
set all weather at defiance. In their ordinary mode of living, and when 
in their own district, the tribe is usually broken up into small parties 
or families, each party forming an encampment, of some six or eight of 
these wigwams. It is seldom that the tribe musters except when 
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about to leave its own territory for a distant part of the country, or 
when some mighty question, having reference, perhaps to a genera! 
expedition against another tribe, has to be discussed and planned. 

During the summer months the tribes of the interior generally 
make towards the sea coast for the purpose of enjoying a feast on 
the various kinds of fish which are there to be obtained. They 
have several methods of proceeding in this sport, but that usually 
adopted is for the whole of the natives in the neighborhood to 
assemble together near some shoal or sand bank, which at low water 
is left covered with but a few inches of water. Early in the fine 
mornings of summer, just as the sun breaks forth, these sand banks 
may be seen sparkling with innumerable fish which seem to frolic 
about in sportive glee, now darting along and chasing each other 
with the speed of an arrow ; now flinging themselves far out of the 
water as if to exhibit their bright armour in the shining rays of the 
sun. But man, the universal enemy of creation, has to satisfy the 
cravings of nature; he also is up and stirring, and cannot permit so 
tempting an opportunity to pass, and so calling to his companions 
they all pull armfuls of branches from the trees and then hurry to 
the beach intent upon the sport. The attack is commenced by 
erecting a sort of weir with the branches and twigs; this is made 
in a semicircular form with one end touching the beach and the 
other towards the edge of the shoal. The whole party now wade 
into the water and spread themselves over the shoal at some distance 
apart from each other, then gradually drawing in toward the open 
side of the weir, their splashing and noise cause the fish to rush into 
the snare laid for them. Thus entrapped, spears pour in from every 
point, each man trying to outdo his neighbour in shrieking, kicking, 
and splashing; here some may be seen probing right and left with 
their spears within the weir, there others are skipping through the 
shoal water in chase of runaways who have managed to dart through 
or over the bounds, and thus in a short space uf time an immense 
supply of food is secured. It is astonishing indeed to see the quan- 
tities of fish taken in this manner. These fishing parties may num- 
ber perhaps some forty or fifty men, and it is no unusual thing to see 
each one come off with as many fish as he can well stagger under. 
When I add, however, that it is not uncommon to see upwards of 
five cwt. of a fish called the skipjack taken ina single haul of the 
seine, what I have related will excite less surprise. 

On the approach of winter the tribes draw off from the coast into 
the interior of the country, where, encamped in the depth of the for- 
est, they lie sheltered from the severe storms with which the Aus- 
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tralian shores are then visited. The fact of the kangaroo, their 


principal source of sustenance also seeking the shelter of the interi- 
or at this season, has, of course great influence in attracting them 
from the coast. I have already endeavoured to describe their mode 
of capturing this animal when the tribes are mustered in force. 
When hunting individually, which is the ordinary method, the hunter 
sallies forth alone, without even a dog, and armed with only one or 
two spears and his wamera. He is not long in coming upon the 
track of the game he is seeking. This he follows up, sometimes for 
miles, with a sharpness of vision and noiselessness of movement 
which to the white observer is extraordinary ; but he is now gaining 
on the prize, and symptoms of its close vicinity are evident; with 
breathless caution and with spear poised, he gradually advances upon 
his victim, taking advantage of every stump or bush to cover his 
approach ; at length a glimpse of the game is gained, which may be 
quietly grazing, or perchance enjoying a siesta under cover of some 
thicket unconscious of danger; a sharp and whizzing sound in the 
air is all the notice it gets, and the next moment it lies transfixed 
with the spear. 

The clothing of these people consists of but one garment, a cloak 
made of the skins of the kangaroo. This cloak which is worn by 
both sexes, they contrive té make serve for all weathers and seasons. 
The usual manner of wearing it is with the fur next to the body; 
but when exposed to heavy rains it is reversed and the fur turned 
outside in order to allow the wet to run off without penetrating the 
skin. During the warmer summer months and when roving in the 
woods away from the settlements, even this is generally dispensed 
with ; they then wander about unencumbered and free of all restraint 
as far as artificial covering is concerned, and but seldom use their 
cloak except merely to wrap about them when sleeping around their 
fires, to protect them from the dew and cold night air. 

The men also wear round their waists, under the cloak, a fine 
string made of the fur of the opossum, about as thick as common 
grey worsted, which it much resembles in appearance. This is wound 
about them in innumerable folds, until it forms a belt about as thick 
as a man’s wrist. When suffering from want of food, which is often 
the case, this belt is drawn tightly round the body, and by thus com- 
pressing the stomach, it tends to alleviate, for a time, the cravings of 
hunger. It also serves as a depot for their kilees, stone tomahawks, 
knives, or any thing else that they may wish to carry about them. 

On my first landing amongst the savages of Australia on the beach 
at Albany, I observed that some of the men had small bones, or 
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pieces of wood, passed through a hole in the cartilage of the nose. 
These I afterwards learned were persons of some consideration in the 
tribe, men of distinction, who sported this conspicuous badge with 
no small degree of ostentation. The hole is pierced through the 
nose when the individual is young, and for the following purpose. 
The tribe wish to communicate with the neighboring tribes on some 
particular subject, or to send a complimentary message of peace and 
goodwill to those around them. The chosen messenger is a boy 
between 12 and 15 years of age; but before starting on his embassage, 
it is necessary that the individual thus honored undergo the operation 
of having his nose bored. This is performed with a small bone of 
the kangaroo, sharpened and made almost red hot, which being 
forced through the cartilage just below the nostrils is there allowed 
to remain until the wound heals. But in the mean time the boy 
proceeds on his mission, and as long as the wound remains unbealed 
his person is held sacred, and he is treated with the greatest friend- 
ship and respect wherever he makes his appearance. On starting he 
is accompanied by one or two of his relatives or friends as far as the 
next tribe, in whose charge he is left ;—remaining some short time 
with these, he is passed on to the next tribe in the same way; and 
so on until all the tribes have been visited, when he is returned to 
his people in like manner from tribe to tribe. By this time the 
hole in the nose is pretty well healed, but the bone, or something else 
of the kind, continues to be worn by way of ornament and as a mark 
of distinguished services. The same description of ornament is 
mentioned by Cook as existing amongst the South Sea Islanders, and 
to it our sailors gave the not inappropriate designation of “ sprit- 
sail yard.” It would appear, indeed, that this barbarous fashion 
of disfiguring the body, in order to decorate it in some such way, 
is common to many nations. The aborigines of Australia, and the 
South Sea Islanders have their “sprit-sail yard,” others have their 
nose-ring, whilst the negress of Africa, and the refined and intel- 
lectual female of Europe, have their ears pierced to receive the not 
less becoming and useful ear-ring. But whether it be the bone in 
the nose of the Australian, or the ring in the ear of the English woman, 
the custom is the same, and equally civilized or equally barbarous. 
In speaking of ornamentation I have to mention another and no 
less barbarous method of the Australians for beautifying their 
persons. I allude to the custom amongst the men of lacerating their 
bodies in order to produce long welts or protrusions of the skin 
This is done with a sharp stone or flint, and the incisions are made 
on the breast, shoulders, and upper part of the arms; they vary in 
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length and thickness, some being about an inch long and raised the 
thickness of a straw, others perhaps three inches in length and as 
thick as one’s finger. The operation to produce these marks consists 
simply in cutting the part quickly but slightly with the sharp point 
of the stone; the blood is allowed to dry on the wound, but the welts 
soon appear and never diminish in size through life. 


From the scantiness of an Australian’s wardrobe, he is prevented 
from exhibiting his taste or expending his vanity in a variety of cos- 
tume, he consequently falls back to the one course left open to him, 
that of painting his body and decorating his head. The greater part 
of the time he devotes to his toilet is altogether taken up in plastering 
his uncut hair with a thick cement made of red ochre and grease. A 
diversity of style is adopted in its dressing; some have the head 
covered with quantities of small and shining red ringlets, some have 
it bound around with cord, and then covered with a solid mass of 
stiffand clay-like pomatum, giving the head quite an Asiatic appear- 
ance ; this is generally surmounted by a bunch of feathers from the 
emu or cockatoo, or by the tail of the wild dog, and sometimes en- 
circled with a wreath of flowers. Others, again, have innumerable 
smal! Jumps of clay appended to the ends of the hair, which keep up a 
rattling accompaniment to the movements of the wearer. 


But of all outward adornments the beard is the one most coveted 
and prized. Indeed, this appendage to the visage appears to be a youth- 
ful Australian's highest ambition, and its primary symptoms are re- 
garded by each stripling much in the same light as, amongst us, the 
school-boy looks on his assumed iaduction to the honors and privi- 
leges of manhood. To the Australian, throughout life, the beard is an 
object of great pride and care, and the affectionate manner in which it 
is ever caressed and stroked, evinces the satisfaction felt in its bushy 
charms. Nor is it merely as an adornment to the outward man that a 
beard is so much an object of solicitude; there are also certain rights 
attached to it, not the least important of which is, that no man can get 
married until in the’ possession of one, nor is he allowed to kill an emu. 
In their combats, too, no inconsiderable part is assigned to the beard 
in producing an effect, and it is next to impossible to make an impres- 
sion in an affair of this kind without such an accompaniment ; then, 
with its long ends gathered up into the mouth, and there held firmly 
between the lips—with feet stamping, eyes starting from their sock- 
ets, and every muscle of the body quivering with savage rage, it may 
easily be imagined that the whole appearance of the Australian war- 
rior is ferocious in the extreme. 
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Thus far I have attempted to give some slight idea of the men of 
this race. it is now time that something were said of the other sex; 
and I wish much it were in my power to draw a more p!easing picture 
of this portion of the Australian population. No where else is it 
possible to meet with more miserable and degraded specimens of 
humanity than the women of Australia. Naturally small in stature, 
from starvation their bodies and limbs appear shrunken to a degree 
sometimes frightful to coutemplate ; and were it not for the glare of 
the eye, the generality of them would look more like mummied skel- 
etons, from which the soul had parted company for months, than 
beings possessed of life. 

Every bone in the frame is visible—the shapeless arms and legs 
seomingly destitute of muscle—the sunken eye and hollow cheek—all 
tend to form a picture of wretchedness which beggars description. 
And, as if their natural unsightliness were not sufficiently startling, 
their faces, and heads, from which the hair is cut quite close, are 
geverally covered with scars and scratches, either the tokens of the 
chastisement of an enraged spouse, or the eflects of violence commit- 
ted on themselves in manifestation of their sorrow for the untimely 
departure of a child, or some one of their numerous relations or 
friends; and when, upon these still bleeding wounds, chalk and char- 
coal are smeared, it can readily be imagined how revolting is the 
spectacle presented to view. 

The dress of the female, like that of the men, -consists solely of a 
Kangaroo skin cloak; but to this is added a large bag, made of the 
same material, and which hangs at the back by a strap crossing the 
shoulders. In this bag is generally deposited the smallest child, 
along with any other portable articles it can hold. For the purpose 
of digging up roots, upon which they in great measure subsist, the 
women are armed with a long stout stick, formed into a blunt point 
atone end. Whatever labor has to be performed in their domestic 
arrangements devolves entirely upon them. They are the Architects 
and Artiticers in erecting the family mansion. In their journeyings 
they carry the extra spears and other weapons of the men, in addition 
generally to one or two children, and perhaps also a young dog. In 
this plight they are to be seen toiling along under a load seemingly 
sufficient to bring the frail bodies of the unfortunate creatures to the 
ground. 


Polygamy to the fullest extent is an Anstralian Institution; the 
man is allowed to have as many wives as he can manage to take care 
of, or can possibly beg, steal, or otherwise obtain. There is nothing 
like a marriage ceremony in any case, a simple bestowal on the part 
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of the girl's father, or other guardian, concludes the transaction. As 
soon as a female child is born, nay, sometimes for years before that 
event, she is promised to some one of the tribe, without reference to 
his age, although his years may exceed those of her own father. She 
remains with her parents until old enough to be able, in some man- 


ner, to shift for herself, when she is transferred to the care of ber 
future husband, under whose protection she is then brought up. But 
as this, in most cases, is too long a process to go through, the method 
usually adopted by the Australian native to obtain wives is that of 
seizing the first favorable opportunity of running off with those of 
another. It is absolutely necessary to the Australian that the stock 
of wives on hand should always be considerable, as the whole domes- 
tic labour devolves on them, and consequently on their number depend 
the comforts of his wigwam and fire. The practice of eloping with 
each other's wives, is so mucha matter of course that it furnishes an 
additional reason for maintaining a large female establishment in 
order to provide against these frequent contingencies, so that one or 
two of the number can abscond, without any great degree of anxiety 
or discomfort being experienced by the deserted one, until the num- 
ber can again be completed by his helping himself in like manner from 
the establishment of some of his neighbors. 

But although the women are treated by the men with savage bru- 
tality, although from the birth to the grave theirs is a life of misery 
and privation, they, nevertheless, are not deficient in those keen feel- 
ings which are the characteristics of the sex in all lands. Their aflec- 
tion for their offspring is strikingly evident on al] occasions, and it is 
sometimes painful to hear the watiing of the bereaved mother as 
through the long night she sorrows over the loss of her infant. Nor 
are these feelings less intense in other respects. One might imagine, 
to judge at least from the manner in which the poor wretches are 
neglected by their lords, that if any thing like feeling existed on their 
parts for their partners, it would be that of supreme indifference. 
The reverse, however, is the case, and in those general mélées, which 
so often disturb the peace of the encampment, they are not slow in 
entering into the spirit of the affair, and raising their voices to vindi- 
cate the honor of their belligerent spouses. Absurd to a degree is 
ascene of this kind. Sitting around their fires, within sight of the 
combatants, they gradually join in the excitement around them ; 
tauntingly and sneerimgly they speak of the insignificant deeds, and 
contemptible efforts of the opponents of their respective husbands. 
Suddenly one will spring to her feet, and begin to strut up and down, 
flourishing her long stick over her head, her cloak thrown back and 
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fluttering out like the tail of an angry cat; in this beligerent state 
she continues to move about, singing at the same time some sarcastic 
and insulting words. Irritated and excited by such proceedings, 
another now starts up with a bound, and in like manner commences 
to strut, sing, and flourish her stick,—and thus working themselves 
up to the required pitch of anger, they gradually approach each other 
until within striking range, when the war of words being changed for 
a more forcible one of sticks, the engagement becomes warm, and 
broken heads and bloody faces are the result. 

Such is the Australian in life, let us now reverse the picture and 
view him in death. 

In the midst of a tall forest, some four or five wigwams are clus- 
tered together, the thread like wreath; of smoke ascending from the 
smal! fires alone indicating the spot. In one of these huts lies the 
emaciated form of a savage, the limbs drawn up to the smallest possi- 
ble compass under the scanty cloak. Sitting around are the wives 
and children of the dying man, watching in silence for death to take 
possesion of his prize. Other women belonging to the camp are also 
sitting about. One or two men alone remain ; these are perhaps sleep- 
tng, or quietly sharpening their spears. All is silent, the hard breath- 
ing and the convulsive sounds in the throat of the dying man are 
alone audible, even these gradually cease and the soul has fled. 

As soon as the fact is known the wives and children and all those 
gathered round the body set up a dreadful and startling cry. The 
women in particular send up a most piteous lamentation, and tear their 
heads and faces until they are frightfully smeared and distigured with 
blood. The male relatives of the deceased also seratch their noses, but 
do not mutilate themselves to the same extent as the women. But no 
time is lost in making preparations for the interment of the corpse. 
On the spot where he drew his last breath is the grave sunk, a shallow 
and circular hole scooped out, barely deep enough to keep the body 
below the level of the earth ; into this the still warm corpse, wrapped 
in its cloak, and with the knees bent up to the mouth, is placed, lying 
on its side; the earth is then thrown lightly and scantily over it; that 
thrown over the corpse however, is not the earth which hasbeen scoop- 
ed out of the grave, for that is allowed to remain in a heap on one 
side, but is cut away from the oposite side. The spear, wamera, and 


other weapons lately used by the deceased, are now placed upon the 
grave, and after making a small fire near the feet, the grave and camp 
are deserted by all, and, far removed from the spot, a new encampment 
is formed, from which the mournful wailings of the women may be 
heard floating down on the wind night after night. 
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On the evening of the death, the wives and relatives of the deceased 
smear the scars on their heads and faces with white chalk, and on the 
following day with charcoal, after that again with white chalk, which 
is allowed to remain on until the wounds are healed. After death 
the name of the departed is never uttered, and should there be ano- 


ther native with the same name he immediately assumes a new one. 


It would appear, however, that the mode of interment differs in 
some cases ; for being on one occasion with an exploring party some 
ninety miles from the settlement, we came upon three or four native 
graves, in which it was evident that the bodies had been laid at full 
length as the graves were long and narrow, presenting indeed much 
the appearance of our own. 

In a letter received from a brother at Perth on the Swan River, in 
describing the Aborigines of that part of the country, he gives the 
following account of a death scene : 


“ Understanding that the native Wattup had died from the effects 
of a spear wound in the thigh, which he had received about five 
weeks before, | went up to see the body. I was directed to the spot 
by the cries of the women, and the scene that presented itself there 
was very striking, and differing from any that you ever witnessed at 
King George's Sound. The corpse was stretched out under a large 
gum tree, and closely around it, an old man and a number of women 
were crouched on their heels. At times they bent over the body, 
uttering a mournful chant, and addressing it, apparently in affection- 
ate terms; then again they would burst forth in loud lamentations, 
tearing their faces and hair, and exhibiting every token of the most 
violent sorrow ; maintaining, however, throughout a regular cadence. 
Three or four yards from these, sat an old man, probably the father 
of the deceased, resting his head on his knees in silence. His wife 
sat beside him with her arms thrown over his shoulders, crying most 
piteously, and calling (as | understood it) on the dead man to return 
to her. One or two elderly men stood at a short distance leaning on 
their spears, attentively watching the proceedings. No other men 
were present but those | have mentioned; the rest appeared to be 
collected at the foot of Mount Eliza, where they were holding a 
noisy deliberation, concerning, 1 suppose some scheme of revenge. 
I had not time to remain until the termination of the ceremony, but 
just as I was leaving, two men came up from Mount Eliza, armed 
with their spears, and evidently prepared for some conflict,—after 
exchanging a few words, the mourning party broke up—the men 
going off to the Council of War, leaving the corpse in charge of the 
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females. In the evening a number of the natives bivouaced on our 
premises, where they had a Corroberry.” 

Of the many strange facts that come before us in studying this 
people, perhaps none is more extraordinary than the paucity of 
weapons and implements in use amongst them; and still more so is 
the fact that they are probably the only savages on the face of the 
earth, inhabiting the sea coasts, who have no means of aquatic trans- 
port, and are unacquainted with the art of swimming. When we 
examine their coast and find it dotted with innumerable Islands or 
indented with Inlets swarming with fish, we are more struck with 
this peculiar feature in the habits of the Aborigines of the western, 
southern, and eastern coasts of Australia. Turn in what direction 
we will, we find all other savage people excelling in these arts. The 
New Zealander and the South Sea Islander are noted for the beauty 
and size of their War Canoes; and men, women and children appear as 
much at home when diving andswimming about in the sea as any seal or 
walrus. Again, the Indians of this vast Continent, from the Arctic 
regions to Florida, are skilfal and daring navigators in their bark and 
other canoes. Let us even visit the northern coast of Australia itself, 
and we find the Aborigines, much more savage it is true than those I 
am describing, but at the same time furnished with Canoes and 
catamaraus, or sallying forth even upon rough logs of wood, and 
quite indifferent whether their bark carries them through the surf, or 
parts company with them in the attempt, so fearless and expert are they 
in the water. How is it, then, that those inhabiting the opposite 
coasts should be thus deficient in arts that instinct itself should 
force them to acquire? This peculiar feature in their economy, strange 
as it may appear, will help us, I think, to trace their origin, and that 
too to a people eminently maritime in their habits. I allude to the 
Malays. 

The proximity of the Malay Islands, and the fact of immense fieets 
of Malay prows having visited the Northern coast of Australia 
annually from time immemorial, in search of the Trepang for the 
Chinese Market, will go far to bear out this opinion. It may not be 
improbable, therefore, that some of these people were thrown by 
shipwreck, or other accident, on this coast, or upon one of the Islands 
on the other side of Torris’ Straits, and that thus the North was the 
first portion of Australia peopled. The race, gradually increasing, 
spread through the interior of this vast Continent. In their approach 
to the western and southern shores they necessarily passed over an 
extensive inland region, without doubt perfectly destituge of Rivers or 
Lakes ofany magnitude. When, therefore, ages after, they had ex- 
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tended to the opposite coasts, they had lost the knowledge of every 
art connected with water, and were unable to make use of or appreciate 
the advantages which lay before them onthe seashore. Whilst upon 
this subject I may mention that I have seen, in the settlement of Al- 
bany, natives who had never before gazed on the sea. In thus treat- 
ing the subject, however, | am merely venturing an opinion ; it may 
be correct, or the reverse. 

The extent of the knowledge of the Arts and Sciences existing 
amongst the Australians may be gaged by their weapons and imple- 
ments. These are the spear, the wamera or throwing stick, and the 
kilee or boomerang ; a stone hammer or tomahawk, a short and heavy 
club or stick, and a rude description of stone-edged knife. 

The spear is merely a straight rod some nine feet in length, as 
thick asan ordinary walking stick, rather smaller at one end than the 
other. The sharp and needle like point, at the heaviest end, is hard- 
ened in the fire. Rather more than an inch from the point of some 
is fixed a neat wooden barb of about two inches in length. Others 
again have small and sharp pieces of quartz, fastened in gum,extending 
some six oreight inches from the point. This latter description of 
spear is dreaded by the natives much more than the barbed one, as 
its sharp and uneven edge lacerates the flesh dreadfully, besides leaving 
pieces of the stone in the wound. The wound inflicted by the barbed 
spear, is hardly less severe, and, unless the spear-head be driven 
directly through the part struck, is dangerous in the extreme, for 
the barb once getting buried in the flesh, it is impossible to withdraw it, 
and the only chance of extrication is to force the whole through the 
limb: a process, however painful, by no means uncommon. 

The trees from which the spears are made, seldom exceed the thick- 
ness required, and are found growing in great abundance in the 
swamps and marshy grounds ; the wood is of a hard and dark deserip- 
tion, and after being in use for some time assumes the appearance of 
mahogany. 

The spear is thrown by means of the wamera or throwing stick, 
which is a flat piece of wood hardly thicker than the cover of a book, 
some two feet in length, about four inches in breadth in the cen- 
tre, and gradually decreasing in width, and running to a point at 

either extremity. At the end held in the hand is a lump of hard 
resinous substance, obtained from the Grass Tree, which prevents 
the wamera slipping from the grasp when throwing from it the 
spear; at the other point is fixed a little piece of stick, about an inch 
in length, forming a sort of hook, and which fits into a shallow hole 
at the small end of the spear. When fixed for throwing, the spear 
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runs along the length of the Wamera, and passes through the fore- 
finger and thumb, which, from the manner in which the Wamera is 
held, are left free for that purpose. The spear is therefore hurled 
from the wamera somewhat on the same principle as a stone from a 
sling, and, is sent with much greater force than if merely thrown 
from the hand. In the use of these weapons the natives exhibit sur- 
prising dexterity ; it is seldom indeed they fail to transfix their ob- 
ject within a distance of fifty or sixty yards. The wamera is made 
of a very hard wood, a coarse grained and heavy mahogany, which 
generally obtains a good polish after being a short time in use. 

The wamera never leaves the hand of the native ; when his spears 
are exhausted he makes use of it in close combat, as a sword or battle 
axe, and its sharp and hard edges lay open gashes in the heads of the 
combatants hardly leas severe than those produced by the sabre of a 
heavy Dragoon. 

But of all weapons the Australian kilee or boomerang is the most 
wonderful. }ts form is nearly that of a crescent. It is made from 
the crooked himb of a tree curved naturally im the form required,— 
this is nicely scraped down, and made flat on one side and slightly 
convex on the other; its size is about fifteen inches from point to 
point, and nearly two inches m width. Its course through the air is 
eccentric and very varied, greatly depending upon the skill with 
which itis thrown. Some have mure command over the weapon than 
others, and an experienced thrower can almost make it take any direc- 
tion he may please. He will throw it with all his force agamst the 
ground, some ten or twelve feet in front of him, when it will rebound, 
and taking a circular course, will fall at an immense distance to bis 
right or left. Again he will dash it to the earth inthe same man- 
ner, and it will ascend from it with the speed of an arrow, until 
almost out of sight, when, remaining poised some instants in the air, 
it will return with fearful velocity and fall probably some distance 
behind the thrower. It is used thus in killing birds. For instance ; 
a flight of Cockatoos is seen approaching; the native waits patient- 
ly until the birds are nearly over his head, he then throws the kilee in 
the way I have described in front of the flight; the kilee returning, 
after having risen a certain height, meets the birds in their course 
and thus knocks several of them down. 


The boomerang is the most dangerous weapon used by the Austra- 
lian. Its course through the air is so swift that it is with difficulty 
one can follow it with the eye, and its ever varying movements render 
it nearly impossible to get out of its way ;—it is the only weapon 
that the natives themselves find a difficulty in avoiding; those who 
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fancy themselves quite safe, and clear of its manauvres, are 
not unfrequently the ones hit, and it is no unusual thing to see 
the native, from whose hands the weapon has sped, obliged to throw 
himself on the ground, to avoid being struck by it on its return. 

The tomahawk or hammer is a rude and shapeless piece of stone 
fastened on in the centre with the gum of the grass tree to a slight 
wooden handle; its principal use is to notch the smooth trunks of 
trees, just sufficient to insert the great toe in, to enable the native to 
ascend after the oppossum and otber small animals. 

The only other article is a short heavy stick, rather thicker at 
one end than the other, and about eighteen inches in length; it 
is used for throwing at short distances, and it also forms a wea- 
pon by no means contemptible when wielded in the hand as a club. 

The quickness of vision and dexterity exhibited by the Australian 
savage in avoiding the different weapons, are truly astonishing. This 
is particularly the case as regards the spear ; so much so, indeed, that it 
seldom occurs that one is struck by it, if he be at all prepared for the 
assault. Five or six spears will be thrown at aman in rapid succession, 
and, without moving from the spot, he will escape them all by a 
slight bend of the body. From his childhood, practising with the 
spear and boomerang is the principal pastime of the Australian, and 
for hours together, mere infants may be seen amusing themselves 
by throwing their tiny Weapons at each other. 





A REVIEW OF THE TRILOBITES: THETR CHARACTERS 
AND CLASSIFICATION. 


of PART I. 
BY E. J. CHAPMAN, 


PROFESSOR OF MINERALOGY AND GEOLOGY, UNIVERSITY COLLEGE, TORONTO. 


Read before the Canadian Institute, February 23rd, 1856. 





Amongst the fossil forms met with in our Canadian rocks, or, in- 
deed, in the palwozoic strata generally, few can compete in interest 
with the Trilobites. We may cite as some of the more salient points 
which impart to the study of these extinct crustaceans an attraction 
of no ordinary kind—the early date of their creation, and the im- 
measurable periods that have rolled away since their total oblitera- 
tion as living types. And, again, the wide geographical range of 
certain species ; their varied forms ; and, perhaps, as a further incen- 
tive to their study, the very obscurity with which, in part, their history 
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is still surrounded. In the present sketch, it is proposed to consider 
our subject under the following heads:—The general organization 
of the Trilobites ; their probable habits and affinities; their geologi- 
cal relations; and their classification. 

1. General characters. Viewed both transversely and longitudi- 
nally, the trilobite presents a tripartite form. Transversely, we have 
the head, the body or thorax, and the abdomen, or so-called tail. 
Longitudinally, the form becomes three-lobed, by the presence of two 
linear depressions or furrows, extending in general, almost from one 
extremity of the animal to the other. Occasionally, however, as in 
the genus Homalonotus for example, these longitudinal furrows are 
but very slighty developed. 

We will consider separately the structural characters of the head, 
the thorax, and the abdomen: or rather of the crustaceous integu- 
ments by which the back of these parts was defended; for of the in- 
ternal conformation of the trilobites, our knowledge is almost en- 
tirely conjectural. 

The anterior portion of the trilobite is covered by a single shield 
composed of several united pieces. To this shield the term of buek- 
ler or head-shield is commonly applied. The middle division, formed 
by the anterior prolongation of the two longitudinal furrows men- 
tioned above, is called the glabella. Insome species the glabella is 
very strongly pronounced, whilst in others it is scarcely raised above 
the general level of the head-shield. It is usually lobed or furrowed 
by short transverse grooves, or variously embossed; although occa- 
sionally quite smooth and simple. In some species again, it narrows 
towards the summit, whilst in others it expands. The separate pieces 
of which the head-shield is composed, are united by distinct su- 
tures: a character peculiar, amongst crustaceans, to the trilobites. 
This, as suggested by Barranps, probably facilitated the periodic 
casting of the shell. One of these sutural lines, the great or facial 
suture, is of considerable importance as a classification element. In 


the majority of instances, it passes on each side of the head-shield, 


from the angles (calymene), or from the lateral or lower border (pha- 
cops, asaphus) along the inner margin of the compound eyes (where 
these exist), and either surrounds the glabella, or terminates beyond 
the anterior margin of the shield. In the latter case, it is said to be 
open above. The buckler or head-shield is thus divided into three 
pieces; the middle piece, including the glabella and the “ fixed cheeks”’ 
or parts between the glabella and facial suture; and the side pieces, 
or ordinary cheeks. The latter are very commonly wanting in trilo- 
bite specimens, or are found separated from the other portions of the 
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neau he facial suture 1s, however, mm some cases entirely margima! 


and hence not apparent on the surface of the shield, as in the genus 
Trinuelews. According to its direction, consequently, the trilobites 
might be arrauged in four groups 1.—with the facial suture 
terminating at the base of the head-shield ; 2.—at the angles; 3 at 
the sides: and 4.-—-with the suture marginal \ classification of 
this kind, however, if carried out too exelusive ly, would tend, as 


founded on a single structural peculiarity, to various groupings and 


separations of a more or less artificial character 

The eyes, when present, are situated on each side of the buckle 
in the line of the facial suture, where this, at least, occurs ipon the 
surface They are sessile, but more or less elevated above the im- 


mediate surrounding parts; and either compound after one of two 


types, or pseudo-compound : consisting in the latter case of simple 


stemmata in merely approximate union, as i the genus Harpes. The 
compound eyes in the family of the Pha per lz are covered by the 
common cephalic test, but this is pierced with numerous small aper- 
tures through which the transparent cornea projects.* This forme 
the reticulated eye, prope rly so-named. In the other families possess 
ing « mmpound eyes, the ce tlic test gives place around the eye to 
a common cornea, which exhibits, in comparison with the eyes of the 


Phacopsida, a very delicate reticulation The reticulated appearance 
is caused by the underlying facets 
Many species appear to have been entirely destitute of eye 8, pro- 


perly so-called : but it m x be questioned w hether this deficiency, at 
least in certain cases, Was notc yim pr nsated by the presence of isola- 
ted ocelli, de stroyed more or less by he pr 1CORS of fossilization, or 
perhaps obliterated by age—as in some existing crustaceans—during 
the lifetime of the anunal In the modern /imulus, a crustacean 
type having certain characters in common with the trilobites, a pair 
of ocelli accompany the compound eyes. Indications of ocelli are, 
L believe, actually traceable in some of the apparently eyeless trilo- 
bites. Two small median points or tubercles, which may perhaps be 
legitimately attributed to ocelli, occur, for instance, on the glabella 
of many specimens of Trinucleus concentricus On the other hand, 
it is well known, that amongst some of the marine parasitic crustacea, 
to which again the trilobites are in a measure related, only the males 








* BagRaype. Owing to the incompleteness of most specimens, itis rarely that these cha- 
racters can be observed. If the eye, however, be at all preserved, a common magnifying 
glass will show a remarkable difference bet ween the strongly-facetted phacopside, and the 
more delicately reticulated forms. It may not. perliaps, be useless to add, that the aid of 
the lens is almost invariably required for the proper observation of the facial sutures and 
other structural details 
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ever, to this property when discussing the affinities of the trilobites 
In the absolute number of their body-segments, a considerable 
difference is exhibited by different speci In fully developed forms, 
omitting doubtful agnostide, the smber vari rom five to 
twenty-eight everal } t mor pecially QUENSTED1 
and BurMmeister—have placed gre str on the relat numbers 
of these segments ng the character eed, the basis of their 
classifications.* That tl , »is one of considerable value, is 
undoubtedly ut its appl s be vith much difficulty, 
since the : 

if not im all 

the adult 

thus traced t] 

embrve nl ‘ sithl 

up to its full d velop it n which suc sive rings a idded to both 
thorax and abdomen, unt ralor r number amounts 
to seventeen 


un le ran 


middle 


ri The 
but always undivided, ut at 
yecies the pygidium is very small 
in others well develope: The axis als l me species mntinued 
far down, or almost remity of the shield; whilst in others 


it is extremely short asionally the shield terminates in a poinj 


or spu e, or i Th vith various sp ne -like proce s8€8 The ends 


too of th i ul pleura » sometimes free, sometimes merged in a 
continuous li , According to BarRANDE, the more di eloped the 
} ‘ 


pygidium, th Y er the ce velopement of the animal il substantia- 


tion of which it is pointed out, that in the trilobitic forms of earliest 
occurrence, this organ is comparatively small ; whilst in those of the 
higher rocks, the contrary is generally the case. To this, however. 
there are many exceptions; witness, fur example, the Ogygia Minne- 
sotensis (Dikelocephalus of Owen) of the Potsdam sandstone on the 
one hand, and the Harpes macrocephalus of the Devonian series on 


the other. 


* See the Appendix. 
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5. P le habits and affinities.— Much is here unavoidably 
ectura for the habits and affinities of these extinct forms life 
are veiled, toa great extent, in an almost impenetrabl obscurity 
The f ng are, pe ipa, t ) really undebateabl pots ¢ 
nected with the inquiry. First, the trilobites were marine crusta 
ceans Their evidently articulated structure and the characte 


their sh lly cor ering, c ymbined with the ¢ mpound eyes, W hich 


tiny ‘ 


many of them exhibit, and with their geological conditions of occur- 





rence, are suflicient t » establish this The possessior ompo 
eyes W ilo serve to separate them from the oscabrion 
chitons, with which they were at one time placed by LATREILLE a1 
other observers. Secondly, the trilobites were gregarious, living 


vast communities—as proved by the abundance of their remains 

areas of often very limited extent. From this, it has been iunagined 
by the well-known naturalist MacLeay, that they adhered in masses 
one upon another, afterthe manner of many of the sedentary mol 
lusks; but the large compound eyes, the ornamented and frequently; 


spine-bearing shells, and the symmetrical habitus, are broadly op- 


I 
posed to this view. Thirdly, feet were either absent, or, if eve 


present, were of a more or less rudimentary, soft and perishable 


nature No traces of these organs, nor of antennmw, have yet been 


} 
} 


found: although from time to time imaginary discoveries of such 


have been announced.* Fourthly, the trilobites were able, to a cer- 


See more especially plate 2 in Castelnau’s Essai sur le Systeme Silurien de |’ Amériq 


Septoantrionale: 18463 
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are found, however, and not unfrequently, in limestone deposits, asso- 


ciated with brachiopods and other forms usually referred to deep- 


sea types. But the brachiopods are now well-known to range from 


extreme depths up to tt very tide-line and henee their presence 
in trilobitic rocks, does not speak ag he littoral origin of such 
deposits In many instan tis evident, that the palwozoic lime- 
stones. as those of other : re r re or less directly 
from coral reefs: and these re« ma iV fl d shelter to 
trilobit r tl nner » of ereat ba reef of north- 


eastern Australia for exam] wl int y pla pth of no 


TmHAaAnY 


more thi } il ) Lisl {] > Cl of both 
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Che trilobites appear at the base of the Silurian formations, and 


die out in the lower Carboniferous 


crustaceans of which we have no living 


They constitute the only order 


representatives. 


ot 
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stacie to their assumption, because new forms are being constantly 


brought to light; and, by widening out the genera as here done, am- 
ple space is left for the rece ption of these new comers, and both gen- 
eric and specific distinctions rendered far more rigorous and minute. 
In a linear system of arrangement, like that necessarily employed, it 
is extremely difficult, if not indeed in pe asible, to « onvey a& just idea 


of the relations of these families to one another An attempt to 


effect this has been made, however 1] ug distribution, in 
which, with certain una tions, h family will be seen 
to form a natural transition fr hat whi cedes to that which 
follows it The weakest point in th nnexion, occurs p rhaps be- 
tween the second family and the t] 
ILLG@NIDS 
BRONTID? 
LIcHASID®. 
ACIDASPIDA 
CERAURIDS 
PHACOPSID. 
PRINUCLID.! 
ASAPHIDA 
PROETIDS 
CALYME? 
HARPESIDA 
OLENIDA 
PARADOXIDA. 

Here th tl 1 of alfinit) vs from th id@ in & ipward 
and downwa hire yn ‘ht irol vi sly , Lhe aséa- 
phide co with ¢ au ; sc latter have certain affin- 
ities Wi 20m pha 1 the asa hide and phacopsida 

ypsida again, have 

expanding character of the 

itures With acidaspide and lichasida, 
much in commo! ro rare but slight- 
th Une tail- 

a pecullar character. 

the large 

and the 

pointed 

up between 

the asaphide aud » calymenid whilst iese families are also 


more or leas in , lated by f Between 
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lymene are frequently placed together as 


» family, but it cannot be too strongly insist 


their characters are essentially distinct Amongst t 

stant value, ‘ t number « the bodv-rmngs; eleven in 
the « for this n the ! secondly, rw coblormation ol 
the giab moparatively small 
and contrac direction of the 
facial sutur hiv, the chara the eyes— and so on Be- 
sides W "a pi . or it cindre isn most int 
mateiv ¢ mnect rlabella, the 
facial sut , the rol tl ody rings, are tl e in each 

a for: 1 wh yn ‘ I r nl no re Ll 18. llenee the 
two m legit we acl » { type-form of a 


spec 
p rtant genera and 
en: shewing more full 
groups and the data on 
founded In order howeve 
vithin itself, a rapid enumera 
itial characteristics of each family is her appended 
| pygidiu large and smoot} Caudal axis 
la feebly raised ; simp! Eyes far apart 
‘ pygidium large ; the latter with fan-like 
wry short axis. Glabella slightly raised, furrowed. Eves 


Body-rings LO 


Asaphida Buckler and pvgidium large; the latter with well-de- 


veloped axis, and usually with striated limb Glabella simple (01 


slightly furrowed). Eyes tolerably near together. Body-rings 8 
Trinuclide—Buckler large, horned ; generally with perforat« d 
limb Glabella oval, strongly pronounced Pygidium of medium 
Zi Bb dy-rings 5-6 
Proetide—Buckler and pygidium of good size ; the former border 
ed, the latter with well-developed axis Glabella large, smooth (rar¢ i 
furrowed.) Body-rings 8-12 
Calymenida — Buckler bordered, without horns Glabella furrowed 
& smooth, narrowing anteriorly. Facial suture terminating at the 
angles of the ler. Pygidium and its axis well-developed. Body- 
rings 13 
Harpesida— Buckler large, crescented, with perforated limb. Gla- 


bella narrowing anteriorly. Pygidiumsmall. Body-rings 25-26 
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ON THE REDUCTION OF THE GENERAL EQUATION 
OF THE SECOND DEGREE IN PLANE CO-ORDINATE 
GEOMETRY 


CHERRIMAN, M 


The general equation f the | plane re ctangular 


co-ordinates, under the form 


ax* + 2cry + by* + 2dr + 2y+f= 0, 
tially positiy e, and where the quantity 
4 24 
2 (a+h) ? 4 (ab—c? a 
> y 


where a is essen- 
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will be denoted by m, can always be made identical with the equation 

(2—h) * + (y—*)* =e" (a cos6+y sind—p)*: 
for this latter is an equation of the second degree wih ell its terms 
j 


complete, an quisite number of arbi y constants 


Since the left-hand mem! is tion is the square of the dis- 
tance between the p s (x ani « is a constant, and the 
other fact of tl rht ! n i "is the square of the distance 
of the port h, i iro he line a . + y sin é@ p= 0, it follows 
that the general equa of the ‘ deg resses the locus of 
& point wh stance from a fix (ret r imaginary) is 


alw vs pr pe or in aginary, 


straight line 


Multiplying t! first juation by an itrary quantity (A); 


arranging t! second tior y pow f the 1a s, and then 


equating corres] AL) iy chi , ( un th ) ollowing equa- 


tions fro: 


By taking (1) x (¢: 3)*, we obtain 


A? (ab—c* . — (7) 

Hence, according as ab—c* is positive, zero, or negative, € is less 
than, equal to, or greater than 1, corresponding respectively to the 
thr e varie ties of the ¢ llipse > parabola, and hy} erbola. 

Also from (1) + (2) we obtain 
h(a + 6) =2 
and then (8)? (7) x 4 gives 
A? f (a 


or, substituting m 
Am = «* 
from which, by substitution in (8), we have 


-m (9) 


at+baim 
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In this expression for the excentricity, may bear either sign (4 
or ). but : erve that wheao a8 in the cilipse, a6 ¢* is positive, 
which req «a and 4 to have the n : and therelore (since a 
is essentia itive) 44-6 to be pr mis less than 
the negative value of m makes 
where ab—+< U, the posit 
tive value makes « infinit« 


tia 


: the first two equa 
tions ( bearing a dk rmit > sign he third equation will ' an 
which of the pairs. ely, O and + + 6, or 7 — @ and 27—6, 18 t 
be selected, and it is then indifferent which of the angles in that pair 
we take, d gard ng had to the direction in which p is to be 


drawn from the origin as indie: by its sign; for, the change of 6 


into r+ in our origin iation only changes the sign of p, and ws 


thus obtain in both he determinate position 


main now the equation 


plete the determination by find 
from these equations, we hav: 
A j 
Pp’ . (d cos 6 + e sin é)—— , 0 
l—e? 


From this we perceive tn tthere are two and only two directrices 


corresponding to these two values of p, (for 6 is restricted to one of 
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two values differing by 180" which. as before noted. only changes the 
‘), which are also 


sign of p, and gives for each value the same lin 


parall l, and to each of which corres) 


if h. k, fron t } t) and (5)* 


given by 
> « 
the corresponding values 
These values of » ma coincide 
i aiues OF p may incide, 


inate 


or be both imaginary, or « 


it will however be more simple ledus Trou r equations the 


that to a line 


to the directrix 


The | 


which by \ 


This expressio! | ; he same whichever focus be taken, it 


follows that the line thus determined (the ‘transverse axis’) passes 
through both fo to both directrices ; and, from 
the mode of generation, tl urve niust be symmetrical with regard 
to it 

The curve is also plainly symmetrical with regard to a line parallel 
trices and midway between them: the length of the 


to both dire: 
perpendicular dropped from the origin upon this line (t 


axis’) is the semi-sum of the values of p: calling this H we have 


1 


he ‘conjugate 


from the equation for p, 
» 
H = : , (dcos 6 + € sin 6) 


atrtbh+an 

= ab—c? 

Projecting Hand K upon the axes of « and y succe asively, wo 
obtain the co-ordinates (z, y’) of the intersection of these two lines 


(d cos 6 + e sin 6), 





* These values are as follo 
a+ih+ he , . ’ » —_—,, 
P hA . [ cos é J (ac? +hd 2ede — ab as) }*) 
h bd ce) +4 3 2(m—a+tb) (ae + bat — 2 cde ~ab -a.s)}*) 
ab—c@ 5 
and a similar expression for k by interchanging a and 4, d ande. 
ul to the same results obtained more simply in the text 
v 


A discussion of them wou) 
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Again, observing that the semi-sum of the values of r above found 


is the distance between the focus and centre, and that this semi-sum 


p) and therefore= Ae, by (11), we 


-ordinates of the centre, 


h + Accos 6, k + Aesin 6 


and the equation to the ‘ conjugat axis become 


, 


(x h Ac cos 6) cos 6 + (y k Ac sin 6) sin @ 0. 


To find the points where the curve is cut by this axis, we combine 
this equation, or 


with the « juat 


(a 
substituting 


giving two points, which are r ‘Hlipse, and | sinary in the 
hyperbola ence denotr he ( f i conjugate 


axis by 24, 


varieties of form which the curve 


stants 


: In the elliptic class, where al ( 


Here m is alw ys to be taken with thi positi sign,and (a+b+m) 
and (a+—m) are both finite and positive, and A and B are there- 
fore either bot il or bo laginary ; al » they may vanish toge- 
ther, but neither of them can become infinite exce pt by passing into 
the parabolic class. 

Also ab being greater than c*, ac? + bd 2cd alway positive, 
and therefore if f be negative, the curve is always real if f be posi- 
tive, the curve is real or wh lly imaginary according as ae? + bd? 
2Qede is greater or less than (al—c*) f. 

If ae* + bd? —2ede=(ah—c*) f, then A and Bboth vanish, and the 
curve is reduced to a point whose co-ordinates are given by (10) and 


* The value of B might have been deduced from that of A by changing the sien of = 


also X might have been deduced from HT by changing the rn Of m, and writing / me +@) 


for 6. This might have been inferred from consideration « imaginary directrices 
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which is always real and finite. The curve in this case resolves into 
two imaginary straight lines which have a real point of intersection. 


If A=B, which requires m=0, and therefor Lh, and e=0, the 


eurve b mes a circle, the co-ordinates of th centre reducing to 
: and tive square « f ite radius be — (da e* af) 

As bet his reduces to a pomt u d* +< Jt van sh, and is wholly 
imaginary J f+e¢ af be negative 

I}. In the hyperbolic class, where ab—c?* is negative 

llere either sign of m is admissib! +f ind (@+64+m) 
are both finite but of different signs, and of the two quantities A and 
B, one is real and the other imaginary : the curv therefore always 
real, and we must take that sign Sor m chich rend: A real and B 
emaginary the other sign | aving reference to t} ‘ jugat hyper- 
bola: that is, m must be taken of the same sign as t quantity ad 4 


bd* —2ede—(ab—c*) f. As in the previous class, 4 and B may van- 


ish together, but neither can vanish separately, nor can they becomo 


infinite except by passing into the parabola When they both van- 
ish, which will be when 
ace* + bd —2cde ab *) f= 


the curve is reduced to two real straight lines, whose intersection is 
given by (10), and which are equally inclined to the transverse axis 
(whose direction remains determinate): in this case, both foci and 
centre coincide with this point, and both directrices coincide with 
the direction of the conjugate axis: hence from the mode of genera- 
tion, the angle of inclination of each of these lines to the transverse 


1 1(m-a-t 


») 
axis is sec « or tan tietas te that sign of m being taken, 


which makes this quantity real 

if A= B,/—1, which requires @ b, the hyperbola is known as 
the ‘ equilateral.’ 

[1I. In the parabolic class, where ab—c* =0 


Chis may be treated as the limiting case of the for: going classes. 


Here m=a+6, A becomes infinite, and B takes the form but is 
it] 


7 asbum 4 l : 
really also infinite (since (ba) = “aa a.b.w ) Unless at the 


same time ae* + bd *—2cede=0 
Since ab=c?*, this requires ae* =bd* and therefore bd=ce and ae=ed, 
and then 


ac* +bd * —2cede=a0ce* —cde 


cte* 


= ae* — 
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f 
= = (ab—c*) 
t 
and therefor 
] a? 

i f 

a+b ) . 
p et _ bf d*--af 
e245? te ct ye? 

In this case the curve reduces to two parallel straight lines, paral- 
lel to and equidistant from the transverse axis (which still remains 
determinate in position), the distance between them being double the 
foregoing valu bb. 

If e*= bf (which te the une as ¢@? = af ), these two lines coalesce 
into the transverse axis, and if «* —6f be negative, they are imagi- 
nary. 

In general, however, for the parabola, the elements obtained in the 
ellipse and hyperbola are insufficient when the co-ordinates of the 
centre | ¢ infin the original equations (1 (G) admit how- 

‘ ever in th ‘ easy solution For, since ab—c*=0, we have 
maa+h, c*=1, A ., and the equations become 
' ‘ 
sin sin 6 cos a 
\/=h—p cos 6 4) 
leh p sin 6 (5) 
\f/—? +h" i 3 6) 
from which we obtain at once by 1 ple equations 
1 doses _(a4b)/ 
P @(a+b) devs 64e sin 6 
; l oe* —d*)+ 2ade—(arbief 
° , = re cd_ae 
l e(dt_a@ hd a+h) ef 
2(a+b) ec—bd 

If we draw a line through the focus par illel to the directrix, the 
portion intercepte | by the curve is double the distance of the focus 
from the directrix, as is evident from the mode of generation 

lf we call this portion L (the ‘latus rectum’), we have 

4 L = heos@ + k sin @ - P 
s = A(d cos 6 + e sin &), by (4) and (5) 
Hence 
1 \ - of 
+L* = 5 4 *+hd?—2ede ° 
1 abe? 4b*d* —~2hede — 1 (bdce}® 
Se hae ae 
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We will now proces d to r capitulate the values of the elements 


necessary and sufficient for the determination of the curve in the 


e and | vi { | he co-ordinates of the centre are 


Z 
a ' , 
the semi-axes, transver and conjugate, are given by the values 
a+ 
{3 } ‘ 2 y,}% ° la ay ‘ 
” 1 ' ] 
2 ’ ‘ ; 
> 
f ) 
In th CLIDS b s] \ Mma i i\s »v Laken pos- 
i ; 
itiv i the hyperb : 7 | must be taken of 
ei 
the s i t 4 ) ‘ 


lhe ( ! x to 1 j s then 





vive . 
' 
p 5 l sf 

O bx I i j i thie | { the axis of 
ftot 

In tl 0 , ‘ fs ’ 

1 

I p en by t \ i by its 
101 1 \ r I d by 
rev ition t I j i ] iclud- 
ing sign i i . i i rom the , 
orig i y t juaction 

iad 
i 


These elements are suffi to deter: t position and dimen- 
sions of the curve as ™ as the direction t irds which its concavity 


is turned ;* but 1 latus-rectum JZ is also given directly by the value 


i UU t it 


I 


In particular cases, the ellipse may degenerate into a point, or be 


wholly imaginary ; the hyperbola may degenerate into two intersecting 


® In the orlinary methods of luctic this directi s undetermined 
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discussions with Laurent Many who have watched 
chemistry during the last twenty years will well reme 


not to say ridicule, with which many of Laurent’s 


both curves have for their limiting form the parabola, 


arallel straight lines, or into a 


al 


iber the doubt. 


received, both in France and Germany, but they will als 
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many of our present theories and assumptions are but echoes of what 
we once were taught to consider absurd. Chemistry mu essentially 
progressiv und a science of facts ; theories and views founded on a 
comparatively mall number of facts, must necessarily receive altera- 
tion when new facts, bearir g on these theories, are discovered We 
should scarcely be willing to adopt Willia: n’s explanation of the 
nature of ether and of it ’ 2) re it not for the discovery of 
the compound ethers; the d very of 1) npound anhydrous acids 
has 'ed to some remarkab! 4 » our t s respecting the 
erganic acics gen erally 

Laebig more than once q i] rent a t} s spint of prophecy, 
but was in himself a remarkable ins >of a true prophet, having 
predicted in 1839 cist pt rties of the compound 
ammonias, which w ‘OV lin 1849 by Wurtz 

The idea of 1 lualistis i nn th retable alkaloids, main- 
tained by several « the older eine ta, seems to bt Loar ly refuted, 
for we can ly t . 1s ( iposition of the natural pro- 


ducts i San ‘ {) : it f th rt cial ones which they 80 


closely resemble lt is not a all extra linary that those who 
commen it tud 7 I hen tbat ‘ } was almost in 
its infaney, and when all orga: tions were compared to morganic, 


should have been induced to extend to the one department, the 
dualistic theory so generally adopted in the other; every man has his 
own p r hobby, swears by his own side of the shield, and is very 
unwilling admit the arg ts of others. For long years the 
conflict 1 l among chemists of the different achools, but at the 
pre sent Gd > ? to bv al { vetween t 1e opposing factions, 
while por! 4 £ ind radical theor are col ded to be 
erron } par ol t Laurentian hry - s and of those of the 


newer Fr se ; villingly adopted 
La t’ , ; fused through so large a num! cof} irnals, 
and | a . 1 30 1m] ‘tly represented in roost manuals 


of ch I { : ca ; xc nt translation of his 
last work ( } raged, as Biot says, even when in the 
grasp of deat! vill prove an exceedingly acceptable addition to the 





urent alludes to most of the attacks which have at different 
times b 1 rhist ries ned re scare ves by Berzelius, Liebig, 
Wohler and others, : 


upon the dualistic 


» feeble pen makes a fierce onslaught 





However ingenious his propositions 
with regard to chemical nomenclature, we cannot conceive that they 


will ever be generally adopted ; nitronaphthase and nitronay] hthise are 
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by no means preferable to nitro, binitro, and triniteo-naphthalide, for 
when we once assume that the numerical prefix shall indicate the 
number of equivalents of hydrogen, replaced by N O* the words 
nitro, binitro, and trinitro, indicate three numbers much more directly 
and distinctly than the a, e and i in the final syllable of the Laurentian 
names. In the present work we meet with an overwhelming mass of 
new names with which it is sincerely to be hoped chemical nomencla- 
ture (already sufficiently confused) will not be deluged. Aplones, 
Diamerones, Dianhydes, Anames, Anoses, Aziles, Aleses, Alcinyles, 
Metoyl 3, Rhiz myles, Diameraies, Sy nehteres, Dixerides, Udolides, 
&c., &c., ad infinitum. But these are euphonious compared with 
Gmelin’s designations of which the following may serve as specimens : 
Alan, Alen, Ofun, Apuk, Patakplatek, Patanafintalkanatin, and last, 
but not least, for simple Alum, Atolantelminojatinweso !! 

The work is of such a nature as scarcely to allow of any extracts, 
but we have : 


between his and Dumas’ ideas r p cting substitution, which were by 


ended a note in which Laurent explains the difference 





many « yusidered to be identical. 


“ The notion of substituti if we understand thereby, as we ought to understand, 
the replac t of chlorine, by bromine, iodine, and fluorine, or the replacement 
of silver, by copper, iron, or potassiurn, is as ancient as are the ideasof Richter and 
Wenzel upon the decomposition of salts. We have known for a long time that the 
single bodies displace one another mutually from their combinations, most generally 
by exchanging equivalent for eq valent, but not unfrequently in a different 
manner 

We have k ‘ tha rine, OV Its action pon Cerhain or nic substances, as 
eyanhydric acid, cesen of bitter almonds, x, de., expels a certain number of 
atoms of hyd: » e 1 are replaced by au equal number of atoms of chlorine. 
We have ! wn that Oxygen someting ris elf in a eiottiar manner, and 
also, that 5 bodies the hydrogen set free ia me placed by its equivalent of 


eblorine 


Two quest [ ; wmseives: 1 Can we know @ priort, whether the hy- 
drogen set froe, will or will not be replaced by its equivalent of chlorine, and how 
much of it may yerated without substitution? 2 What becomes of the chlorine 
in the new chloro pounds; what fusction does it fulfi f what nature are the 
compounds into enters, cither by an equivelent, or a equivalent aub- 


stitution ? 

These two questions are, we perceive, altogether i pendentof each other. We 
might discover the law presiding over substitutions, without knowing what tukes 
place within the clloro-compounds, and wice versa. 

Dumas confined himself to the first question, and under the name of the theory 
ef substitutions (he himaelf remarked that he onght to have said dave of substitutions) 
he announced the two following propositions 

1°, When we treat an organic substance by chlorine, bromine, iodine, or oxygen, 
these bodies generally set free hydrogen, and for one equivalent of hydrogen liberated, 
there is retained in the compound one equivalent of chlorine, bromine, iodine, or 


oaygn. 
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chioro-compound, chiorocinnose. If | had regarded the essence as a hydride 
C!*H'*Or+ H*, I should have named the ch compound chloride of chlorocinnise 
C'*H*Ci*O?+Cl If | had considered the essence as a hydrate of cinnamyl 
C'*hi'+O+ H®O, I should have called the comp 1 hydrate of chlorocinnose, 
&c., & 
T ’ y values ascribed 
' to the sa vows »y Dumas and my t é is iny avalogy between the 
Jeas whi »two 1 ‘ a re ex ) that they both express 
the quantity iydrog . ‘ f ‘ } 
lw f Ww x it exists 
betw ‘ I 
Du ] Ct Weo ( 7) H*o 
and ‘ , t into the 
ee j 
’ i 
= aA 1 « { water, 
wh < l« | t ions, he 
oe 1 t e or oxygen 
x it ] j nged to the 
‘ ta 
I Dumas 
t i t 
| " 
, 
i 1 not 
It rracetic 
acid ‘ stitu 
t ’ ! I had miy- 
Ww, " t ‘ ’ i erusal 
i i ' ni try 
| . i, € 
4 { ») { n By J 








i ( t y ( at hy \i rn ( ] 

ly Mr. Todhunt 3 Analytical ppear- 
ed i t iuin rol tae Ca ra urnai,* e | 1 out what 
an j in Poisson’s proof of 1 Parallelogram of 
For . t review was written Vv nave at red that the 
defect | ia h smaller compas d may | edied in much 

we e at first imagined: though P yn’s own word- 

y wes hist nto the ob 1 laid against it. 


irst | lace, shews 
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that if 27 be the angle between two equal forces, P, and Ft their re- 
sultant, we may write 

Rw Pfi(=z ) 
and that if 2 < be th rie betwe ther } f equal forces. we 


shall have 


f(z) f(z) fit+z, +f ] 

and it is from this f inctional equ tion that the solution of the pro- 
blem is to be derived He notices that the mption fiz 2 cos cr 
satisfics this equation and asserts that it « the only solution an 
assertion which | rue only if it ft inderst | that ¢ may be either 
a possible or an impossible quantity, and wh even with this modi- 
fication his reasoning di t } Wi e does attempt to 
shew is this, that if t part t ssumypt fia) 2 cos is 
verified in two cas t must be t renerall Phat s true when 
z = O is apparent m t yuat elf by putt "7 0: an 
appeal to me thaniee! eenederst: a4 t} m fo . ’ triua whe nD 
z = 60° The proof, then, to which w biected starts ym these 
data: that equation (1) holds: that f (0 2 cos (0), i (60°) 
= ® cos GO and f tu! cata fesses to a! w that (7) 
must be equal to 2 « 32 for et y Va r We ; it Luis 
that the very same reasoning might be employed to shew that f (2) 
must be equal to 2 cos 5 r: and ¥ ferred that tha Moning must 
therefore be d tiv ind that t! lef could be re lied nly by 
a fresh appeal to: anical co lera : In eff i vot diffi- 
cult to point out where this appea ecomes necessary He first 
shews that if the relation f (x) 2 cos z is verified when «=a it 
will also be true when « is any multiple of @: he, then, has to shew 
that it will also be true when + jual to a divided by any power of 
2. This is not generally trix t t 1 the particular problem 
we are solving: but as far as t lata go this is t the cas lo 
order to make the proof hold generally, it would be necessary to add 
the words, “ provided that we know from independent sources that 
c=) 1s of the same sign as cos Thus sta y with the 
; > 2’ 


known fact tha f(a) = 2cos a, he arrives at the equation 


whence he at once infers that 


a s a 
i Very = ot oe, 


taking the upper sign in the ambiguity on extracting the root: io 
coal 5 . b 


doing which generally he is obviously not justified; and the same re- 
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mark will apply to all the succeeding steps, unless the additional 
condition which we have indicated be introduced. This condition 
really is introduced in the question before us, by mechanical consi- 
derations—-by the assumption, in fact, that the direction of the resul- 
tant of two forces necessarily lies in the angle contained by the di- 
rections of the forces themselves. From this it will follow that so 


long as ¢ is not greater than 90°, f (2) is positive: so that a standing 


‘a . > 1) 1) , a ; a 

for GO°, it will follow that /( ) and cos ( ) being both no- 
or or 

cessarily positive will have the same sign Thus for example we should 


get from the data 


2 
fe (30°) U°: 4 cos *30 


or f (30°) = *F 2 cos 30 


and the mechanical considerations justify us in taking the upper 
sign. And it is easily seen that though itis true that (60°) = 2 
cos(5 x 60°), yet when the additional mechanical considerations are 
taken in (!e above proof will not serve to shew generally that / (x) 
= 2cos52. In fact, if these considerations are fairly introduced, 
the proof becomes perfectly unexceptionable 
G. O. 
NOTE ON 
Poisson's Proof of the Parallelogram of Forces.* 

The general functional equation, from which Poisson obtains his 
solution by an indirect process, may be treated directly as follows : 

The equati yn is 

Sf (2)f (z) =f (a + z) +S (@ — 2) 
If we expand in ascending puwers of z, by Maclaurin and Taylor's 


theorems, we obtain 
os , ’ z 
f(s) jf) + f'(0)z +/ Or, t-- 


—~ 


| 
= 2f(r) + 2f" (2) 15 
Equating corresponding coefficients of z, we have 
S (2) f (0) = 2f(2) ; 
which is satisfied either by f(z) = 0, or f (0) = 2. 

Confining our attention at present to the latter solution only, and 
proceeding to equate coefficients, we find /’ (0) = 0, and all the suc- 
ceeding derivatives of an odd order also vanish. Also we have 

2f" (2) =f" (O)f (2); 


¥® Vide No. 1, Re views, “A Trea tise on Analytical Statics,” &c., ante, p. 63. 
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and by further proceeding we shall only obtain the same result as by 


integrating this equation at one Writing, then, 2c* for £"(0), e 
being any arb trary constant, real or imaginary, we have 


the known integral of which is 


To detern ne and O&O, We ive 


and therefore a my ] nd 


Combi rt t r r for r t fiz UO. we have for the 


compict 


where # n integer, at vy real or nstant. Of this 





there are f and only four, forms 1 make f(x) real, namely 
l 1 ! f(x) 0 ; 
” ¢ 0 f( 2 
(3 re f ) < oc 
4), ean imaginary of the form c, lL by which 
we may r t f(r) =2 cos and f 1 these we have to 
sclect | | { liar which | nos to 
the case pI sed. Now (1) and (2) are pla inadmis , and go 
also 1s (33) | tely wit hence (4) is 
the one to be selected lo det ne the value of we observe that 
I (2), byt ! 1 ay s always | tive between 2 0 and 
> ther : must be always 1 tive between the mits 
0 ° 
and ecannot t! re | reater in 1. Also cos 5 0, for the result- 


ant van ; I =: hence we must have « 1, and our required ‘ 


solution 1s )==2ecos2 


The Pilg jd other Poems. By the Earl of Ellesmere. With 
Illustrat London: Murray, 1856 
We are tempted to notice th inds 


those literary productions of “ Royal and Noble Authors,”’ catalogued 


istrated addition to 


by the Earl of Orford in 1758, mainly by a special mark of distinction 


it has received from an American critic, which we are disposed to 
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regal 1 as a curiosity in the way of Republican criticism! The New 


York Monthly Trade Gazette for April thus prefaces a borrowed 





notice, under the heading A ‘ Nosux’ Porr. “The London /sterary 
Gazette reviews a recent volume of poems from the pen of Earl 
of Ellesmer r perhaps Jrom that of his Secretary, as is more likely ; 


Eng! h noblemen having fr juently been detecte d in tricke ry of that 





kind. The Gazette, however, appears to receive the work as the 


genu ne ol 


it qu ilifies its opimon 1 the second sentence wou d seem to lk ave a 


spring of the Earl—although th artful manner in which 


doubt on this head ;* as if it meant by damning the work with guali- 
fying | il to le ave a | pre thou thre inh whi hi TO Cs ape t} Cc charge 
of having been caught, in case one of less noble (!) blood should yet 


be found to | the father of the worl ihose who 





acquainted 
with the reprehensible practices of English noblemen in this x spect, 
and t! servile character of English er Ss, Will need no ¢ xplanation 
of this paragrT aph 

1, ; ! nat ee ae 5 ead 

This, it must b mwwhned, 18 & Very ] ty iitie SAMpie of iterary 
eritici , adapted to tl latitude of New York; where, it 18 plain, 
whatever other republicanisms may be in vogue, there is to be no 
Repub c of Letters tolerated The rank taken by Francis Leveson 
Gower is not among the foremost in the literary guild, literature 
having manifestly been with him only a pleasant pastime,—but his 
name is no novelty among the authors of England, and this discovery 


of the anonvmous Secretary, of “ less noble blood,” stowed away in 


i 
some & t garret of Bridgewater House to manufacture verse for him, 
should | ked after for the next edition of the Curiosities of 


Literatur The present edition of Lord Ellesmere’s poems intro- 


duces to the reader various nev pieces in¢ iding Blue Be rd,” a 
burlesque tragedy, published {¢ r the first time, though not unknown by 


repute. The verse is gene rally ¢ haracterized by a pleasant gracefulness 


and elegance, t igh certainly ¢ xhibiting no such unwonted force, or 


striking originality, as to suggest to ordinary minds the impossibility 


of an Earl being capable of the feat, without having recourse to those 
“ repre hensible practices of English noblemen,” so cleve rly detected 
by the Broad ay critic 

A stanza or two will suffice to give some idea of the Earl’s por tical 
powers. “Th Pilgrimage,” from which the main title of the volume 
is derived, as well as others of the author’s larger poems, are written in 

*‘‘Lord Ellesmere’s poems deserve republication in the handsome form in 
which they appear in this illustrated edition. Correct taste and good feeling are 
charcteristic of his writings, compensating largely for the want of striking originali- 


ty or unusual power in his poetry.” —Lilerary Gazette. 


304 REVIEWS —THE PILGRIMAGE AND OTHER POEMS 

the s.me stanza as “Childe Harold,”’ but they will not otherwise 
stan wiparison with the work of that noblk poet, whose “‘ Hours of 
Idle cre criticiss l to s ich good purpose 


viewers.’ An extract or two from the Edinburgh : le for January 
1808, we should have thought would better have answered our New 


, 


York eritic’s purpose with miy @ very slight ad sptation, than tho 


‘ servile” ‘le he borrowed from the London Gazette “ He cer- 
tainly,” th lder Reviewer, in ne he presumptuous 
lordling k, “does allu requently to his family 
and a ‘ 1¢8 in poetry, sometimes i tes; and while 
giving uj tim on the score of rauk, takes care to remember us 
of Dr. Johuson’s saying, that ‘ when a nobleman appears as an author 
his merit should be] muely acknowledged.’ ”’ And then how much 
better w | th llowing age. fro h me anti-aristocratic 
Reviewer: , ha TVe’ an it he Earl's stanzas 
than the faint pra sng! ritics ‘ho knows but it might 
have pro ed the Earl int ting t} nvaluable anonymous Secre- 
tarial geni f his to work on an Enoursu Barns ann Yanxre Re- 
VIEWERS ' Ten ist beg leave serious); to assure Lord [ Ell smere } 
that the mere rhyming of inal syllable, even when accompanied 
by the pres: »of a ib 

} 


does not always happen) those feet should scan regular! 


certain number of feet,—nay although (which 


been all « ted accurately on the fingers,-—is not the 

poetry ye would entreat him to believe that a 

liveliness, somewhat of fancy, is necessary to constitute a poem, and 
that a poem of fancy in the present day, to be read, must contain at 
least om thought, ithe rina little degre e different from the ideas of 
former writers, or differently expressed. We put it to his candour, 
whether there is anything so deserving the name of poetry in verses 
like the following :"'—and here should follow the sample of stanzas, 
which, however, we take not from the volume under review,—if 
indeed ours be not rather the review of a review,—buat from a popular 
selection, culled years ago, as pieces, by various authors, worthy of 
special note, and before the writer of these pleasing reminiscences 
of his own Arabian Nights’ Entertainments which “ The Pilgrimage” 
supplies, had gone the unpardonable length of becoming an Earl! 


Round yonder watch-fire’s blaze the muletcers 
In circle close.—The leader of the throng, 
Fluent and fast, to never sated ears 

The tale recites, or chants the Arab song,— 


Wild stanzas, strange adventares. Loud and long 
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The applause resounds, as each invented sleight 
Of magic art, or fate of Afrite strong 
By Genii quelled in preternatural fight, 
Fills, as the story rolls, each breast with fresh delight. 


He little thinks, the tale he loves to tell, 
Which cheats his willing comrades of their rest, 
Through many a midnight hour defrauds as well, 
In foreign garb and other language dressed, 
Of slumber’s boon the children of the Weat; 
How many a sad or vacant mind, the page, 
With the same legendary lore impressed, 
Has cheered, asseaged life's ills through every stage, 
Given youth one smile the more, one wrinkle snatched from age 


For not alone beneath the palm-tree’s shade 
Amid the nargilé’s ascending cloud, 

Does Eastern fiction dwell, or Scherezade 
Dispense her favours to the listening crowd. 

All ranks, all nations at her shrine have bowed ; 
The pictured forms her lively pencil drew 
Please in all climes alike ; and statesmen proud 
In grave debate have owned her lessons true, 


Finding that ancient lamps sometimes excel the new. 


Far other task meanwhile for me delays 
The needful gift of well-earned sk ep's repose ; 
The beam that from my tremulous cresset plays, 
Its light upon the sacred volume throws. 
Oh! who in distant climes the rapture knows, 
E’en on the spot of which the tale is told, 
To mark where Tabor frowns or Jordan flows. 
To feel at morn our steps shall print the mould, 
Where Gideon pitched bis camp or Sisera’s chariot rolled ! 


Sach rapture ours, when, on Esdraelon’s plain, 
Tabor in front and Jezreel left behind, 

By Kishon’s source we pitched. Oh! ne’er again 
Shall jovs, of power like these to fill the mind, 
Rise in the civilized haunts of human kind. 

How went I forth to watch the shivering ray 

On Carmel’s crest ; to hear upon the wind 


The jackal’s howl ; or rippling sounds betray 


Where Kishon's ancient stream rolled on to Acre’sfbay. 


How, to our tents when morning's moisture clung, 
Our memory turned to that oracular dew 
From the full fleece which pious Gideon$wrung! 
"Twas here perchance that Israel’s champion knew 
The sign which spoke his high commission true ; 
Down yonder vale perhaps, by Kishon’s ford, 

xX 
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he drew 


appears, 
| Ellesmere’s 


ir space will 


uh 


» disereditable ad- 


And togeth i 
The faithful and 


Let them lie 
ts of force and pathos 


character—though with more of 


Few, we think, will deny that there are tra 
in these lines; and others of like 
grace and refinement of thought than any strongly marked individual 


characteristic or striking originality,—are to be found scattered 
imitation of 


value by the 


through the volume, to which the noble author, in 
Rogers, has striven to give additional attraction and 


supplementary aid of artistic illustration 
D. W. 
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GEOLOGY AND MINERALOGY 


At a late mecting of : ; } ' ( Prof, Vi 4 ra 
communicated some inter 
bands and nod 
ina given thicane 
equal thickness « 
the conclusio t 
the proto-carb 
acid evolved fi 
in percolat 
banos and 


was more 


The existing 
of the inhospits 
Foasil remains 
of Europe, and in Siberia. 


was discovered at the close 


siexamy ) 
ead in Berkshire, 
England. Professor Owen in a meeting of the 
Geologic al Socie ty, first offered his reasous for 
having been unnecess arily separated froin t! 
of the few fossil skulls of the niusk-buffalo yet 
Ozeretskowsky, and Cuvier. Ac 
with recent crania; and, although tl 


vecially in the relative < urvatures of t! 
I } 


conclude that, as far the materials for compari at ommal ild serve, 


the differences between the fossil and rec ! { fYal » not of 


a | eC ifie 
value: that the Bubalus moschatus of the 


ightly modified descendant of id companion of namnmoth 


restricted 
range, is the sli 
and the Tichorine rhinoceros, which, with them enjoy a mucl ler range, both 
in latitude and longitude, over lands that now form t! divisions or 
the northern hemisphere; and that the circumstances which have 


vr 
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the probably gradual extinction of the northern rhinoceros and elephant, have 


not yet effected that of the contemporary species of Arctic buffalo 
GRAPHITE LN METEORIC STONES 
An analysis of the meteorites which fell at Meza-madaras in Transylvania on the 


24th of September 1852, has been communicated to the Philosophical Magazine by 


Professor Weebler and Dr. Atkinson. The analysis shews the presence of nickeli . 
ferous iron ( Ni 7°4, and Co 0°25 p.« iron pyrites, chrome-iron, schreibersite ? 
olivine, augite, labradorite, and graphite The latter is of some interest; for al- 


though previously announced, and on more than one occasion, the presence of gra 


phite in meteoric stones has been held in doubt by many observers. 


WOLFRAM 
The accompanying figure represents @ crystallized 
specimen ‘Ww ifram—( FeO, MoO) WO*® —discovr- . 
ered by the writer ina boulder on the west shore of : ‘ry 
“ Chief's Island,” Lake Couchiching, Canada West o5 


c 





a . 

The mass of the boulder consisted of gneiss, travers \, 20 Li | 

ed by a v« of coarse granite, with red orthoclas¢ Wa 5 ™. 

in wi the specimes was found. Magnetic oxide Sy SF . j 
of iron, in small granular pieces, was also present in ~~ ~ 


Our specimen exhibits the same peculiarity of structure as that observable ia 


the Schemnitz and other crystals. Apart fromthe proper cleavage direetions, it 


may be readily subdivided parallel to the various planes The plane 1 is a face of 
the fundamental octahedron; 456, a face of the commonly-occurring macro- 
dome; 5,, one of the common brachydome; and Og , a face of the prism (or 
vertical) series, exhibiting the usual striw. Although the edges between these 


planes are sharply cut, and the planes themselves exceeding!ly bright, yet, owing 
’ 





to surface inequalities, no well-defined reflection is obtainable, and hence the mea 

sured angles are merely approximative. The following are the means of several 

measurements, taken under different conditions 4 x 132° 40; 45 

l= 148° 16; cpr l = 142° 22; 4 r-11??6@; & 2. 104° 24 

l 148° 18 af ly 
Kerndt gives the following values for the ratios of the axes in Wolfram a:«@ 

a ©8659: 1: 08134; witt 101° 45), and & > (over the summit) 

consequently, 98° 13° 17 If the angles of our specimen be calculated from these 

’ sas a basis, we obtain the results exhibited the following table.* 


St oF = 104° 16' 40° | 


Briethaupt subdivides Wolfram into two species: mangano-wolframit and ferro- 
wolframit. The first has a reddish-brown streak, with G = 6.98-7.17, and the 
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formula 2 (FeO, WO®) + 3 (MnO, WO®). The second exhibits a blackish-brown 


streak, with stronger metallic lustre, and G 7.8 - 7.5. Ite formula shews: 
4(FeO, W005), MnO, WO*. Our apecimen'is of the first kind. Breithaupt’s 
angles for o © and Go: & , differ considerably from both those of Gustav 


Rose and Kerndt; and the measurements given above tend to confirm these 
variations. Descloizeaux also, it must be remembered, obtained still other results, in- 
dicating seemingly a monoclinic crystallization. | he character of the twin-crystale 
of Wolfram, however, (as pointedout b: Naumann) and its relations to Tantalite 
(see Dana's Min. 4th edit. ii, 351, for angles), are opposed to this latter view 

Our apecimen exhibits the following blowpipe reactions :— Ver se, it fuses easily, 
and without intumescence or bubbling, into a dull iron-grev globule, the surface of 
which is scoriaceous rather than crystalline. The globule is not attractable by the 
magnet 

It dissolves rea lily in borax, producing before the OF a dark amethyetine 
glass Quich ly cooled, after exposure to the R F, the class is vellow With a 
sufficient quantity of the assay, the surface of th ul may be evame | (or ren- 
dered milk-white) by the flaming process 

It dissolves also readily in salt of phosphorus. A very smal! quant renders 
the bead opaque, but no effect is produced by flaming 

With carbonate of soda, effervescence takes place, but a very smal! portion of 


Ives, so that no striking manganese reaction ia produced, If, how 


the aseay diseols 


ever, a minute quantity of borax be added, the greenish-blue enamel is at once ob- 








tained On cooling, the fused mass shoots into crvstals 
E. J. ¢ 
CHEMISTRY 
NITE A‘ 

Cavendish proved that nitrogen can be made to units ectly with oxygen by 
means of the electric spark, if the two gases be moist, and especial'y if an alkali be 
present, when a nitrate is formed In other words, ozone (modilied oxygen) is 
capable of uniting with nitrogen to form nitrie acid llouzeau shewed that nascent 
oxygen, from peroxide of barium and sulphuric acid, is eapable of oxidizing 
ammonia, and of separating chlorine and iodine from its combinatior ehaving 
exactly like ozone. Cloez has s! bat the oxygen ar itro f ir can 
be made to moine by the u f | yus bodies 

S. de Luca has obtained nitrate of potassa by passing moist ozoniz ir over 
potassium or potassa for several month It appeared from some experiments, 


which require confirmation, that this change takes place more readily during the 


winter and at night than in summer and e day time 


E. Mitscherlich recommends the following process for the detection of phosphorus 
in cases of poisoning. The substance to be tested is mixed with sulp ic acid 


and water and ¢istilled, the vapours are passed through a gas-tube into a vertical 
cooling tube which is kept cold by passing through a vessel of water. If phos- 
phorus be present, its vapours pass over with the water and produce a luminous 

* These calculated angles may be of us« the student in the determination ken or 
incomplete crystals. They are not given ina ‘ English, Fren r Germa within 


the writer’s know'edge.—E. J. C. 
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stantly stirri: ¢ A yellow powder is 


ness. Dissolve in woter, precipitate oxide « 


of ammonium, evaporate, fuse, and redisso! 


ANTIM: NIAL 
Mathieu-Ple«s) s obt ap! 
colour, by the action of a « 


mony, aided by heat 


, 4 
sul} 
beat an 
ina so! 
into sulp 
quaniity of 
sodium 

> 

Procease 
from comm 
but the 


thet 


Calver 


t 
supposed 


acid than t 
only by u 
tive q rality 
ence h sa j 
erable 


acid 


Homatozit 
but wher ood is 
formed in from four 
1847. (ee Lehn 
tions of Cave 
from 


in a crystalline form ac 


liver 


at is raised to red 


cid or by sulpburet 


g vermion 


upon chloride of 


le of sodium, 

ev porate by the 
wd kept suspended 
t 18 reconverted 
the original 


chloride of 


ate G rectly 


acid aS Was 
bulk of the 
need 


! the 


nov 
re ape ‘ 
put in pres 


e of consid 


G Bull 


yetallizable, 


I microscopic 
t 


crystals are 


re called Haematoidine by Virchow in 


lementary plat in publica. 


+} 


three grammes of this substance 


Ita properties were investigated 


and its composition determined to be the same as Hamatozine, with the substitu- 


tion of one equivalent 


f water for the one equivalent of iron. 
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PHLORETINE. 


Hlasiwetz has resolved this body by the action of potash, into pAloretic acid 


and phloroglucine, a compound much resembling orcine. (See Chemical Gasette 
No 22) 


ACETATE OF MAGNESIA 


Karl von Hauer has prepared this salt in a crystallized form although generally 
described as amorphous, and gives the formula Mg 0, Ac+4 HO 
32.73 per cent of water after long 
note-book I find an (unpublished 


of magnesia, made in 


The salt loses 
healing 


og. The formula requires 32.29 | In my 


1 commercial crystallized acetate 
1839 in Rammeisberg's laboratory 


The salt consisted of Acetate of Magnesia 


analysis ol 


Acetate of Potassa 
Water and loss 


pon naphtha 
laniline, and 


ar to those 


1 of sul- 
ammonia; 


not seem 


adding to the 


e mixtare is 


. a} nto cakes, pow lere i, 
e treated it} r ae 


) t ten renewed: 
ration a caffei: ) } " et lily | ified by means of 
arcoai In this | { ed ‘ per 


pu tea, 


as eXanined 


tartan 


onverted by 


has eat 


tien « antimony SbeK, 
je of amyle has prepared ytriamsvle O’H" S, its oxide, 
bromide, iodide, with two equivalents of oxygen, &c., and the com pounds 
i sulphuric acids with the le, these bodies containing two equivalents 
Several! other compounds have 


also been obtained, resulting appar- 
n Stibbiamvle. 


TAURINI 
loetta has fouad Inosite, 


uric acid, taurine, and leucine in the tissue of the 
‘ils Pulmouwic ac 


i seems to have been nothing but taurine. 
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ACETYLE, 
H. Ritter prepares the protochioride of acetyle by acting upon glacial acetic 
acid with perchloride of phosphorus, the proto-bromide is obtained in the same 


way; during its formation a quantity of oxy-bromide of phosphorus is generated, 


which can be separated ina pure state. Gladstone's oxy-bromide was not pure. 


It is crystalline fuses at 118°F, boils at 383°F, spec, grav.——2,822. 


ALCOHOL VAPOURS 
Reinech has observed that a spiral of copper wire fastened on to the wick of a 
spirit lamp, remains incandesoent for two or three minutes after the flame has 
been extinguished. If a smali piece of coke be placed in the epiral, the incan- 
deacence continues, and if the coke be removed the wire still continues to glow 
having ay parently acquired some peculhar property by contact with the coke 
ALLOXANIC acID 
Stacdele ares the lime salt by saturating the mother liquor from the prepara- 
crystals are formed which » readily separated 


tion of alk th chalk 


from th« Ss halk by suspension It is advisable to use a considerabie excess 
of chalk, ar purity the erystala by solution in boilin 3 The acid can 
be oblaine 1 the lead salt 


METHYLOTETRASULPHURIC 
By the ac ‘ g ' icid on acetonitryle, Buckton and Hoffmann 


nly to w i they have given the above 
TH* 4 SO; the salts H® are repla 
NEW 

Mr. Franc ‘ Auger 8 in lane loy is remarkable in ite 
resewbiar » gold, , g ! yu nd being t malleable, 
ducti ®, homog eou yrous ‘ legree » lowing 18 his 
process: | racible the patentee first melts 100 | fy copper, to which, 
whilst in a state of perfect fusion , 317 part * 6 ts of magnesite or 


gu betance BY nature, though 7 ‘ ring i 8.60 rta of ammo- 
wis or salts of an ) parts of quickline or other | ne parts of 
crude tart ; ft is covered, and the whole is mad - ¢ ac unplete 
state of fi when th tal may be be poured into moulda, or e into ingots. 
According t sctility or shade of colour which may be « lin the metal, 
the proportio { the z ind other added substances are varie ‘in may be 


substitute! for zine if the metal ia sought to be more tenacious in ¢ 


IMPROVED APPARATUS FOR PURIFYING AND CARBONISING GAS 


Mr. S. Rowlands, of Birmingham, has taken out a patent for a new mode of 
treating gas, consisting of a veasel or chamber, through which gas is made to pass, 
and brought into contact with a large surface of the liquid to the action of which 
it is intended to be subjected. In this chamber is a float of cork, or other light 
material, having a spiral channel, which gives it a slow rotary motion. When itis 
wished to impregnate coal gas with the vapour of naptha, the veesel is partly filled 
with t i, which is kept in a state of agitation by the rotation of the float as 
it ¢inks rcs reou i uay be employed with like effect 

H. ©. 








—- Se se 
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MATHEMATICS AND NATURAL PHILOSOPHY. 
NEW PLANET, 


A new planet, of great brilliancy has been recently discovered by M. Chacornae, 
of the Paris Observatory. 


THE COMET OF 1856. 

M. Rabinet, an eminent French astronomer, and member of the Academy of 
Sciences, in an article recently published, has given some interesting details Tes- 
pecting the comet which is expected to make its appearance about the year 1856 :— 
“ This comet is one of the grandest of which historians make mention. It was seem 
in the years 104, 392; 683, 975, 1264, and the last time in 1556. Astronomers a- 
greed in predicting its return in 1848, but it failed to appear. Already the obser- 
vatories began to be alarmed for the fate of the beautiful wandering star. Sir John 
himself bad put a crape upon his telescope, wheu a learned calculator of Middle- 
burg, M. Bomme, reassured the astronomical world of the continued existence of 
the venerable and magnificent comet. Disquieted, as all other astronomers were, 
by the non-arrival of the comet at the expected time, M. Bommie, aided by the pre- 
paratory labors of Mr. Hind, has revised all the calculations, and estimated all the 
actions of all the planets upon the comet for three hundred years of revolution, — 
the result of this patient labor gives the arrival of the comet in August, 1858, with 
an uncertainty of two years, more or less ; so that from 1856 to 1860 we may expect 
the great comet which was affirmed to be the cause of the abdication of the Em- 
peror Charles V., in 1556.” 


COLORS BEEN THROUGH THE STEREOSCOPE. 

At arecent nieeting of the Manchester Photographic Society, Mr. Dancer read an 
interesting paper on the stereoscope and its application to photography. A practical 
discussion followed, in the course of which Mr. Sidebotham drew attention to the 
resulta produced by looking at two different colors through the stereoscope. Blue 
and yellow, he said, produced (to his sight) green; red and green produced a dirty 
white ; a blue spot and red bars produced purple bars and white ; and the two eolors 
that reemed most readily to combine were blue and red, producing « bright purple. 
Blue and yellow did not form a good green in the first instance, and required look- 
ing ata short time—Mr. Dancer said that to some persons’ eighta different colours 
combined more easily than to other persons’, to whom each colour seemed to pre~ 
dominate alternately ; and the eye, he thought required some education, as it was 
only by looking steadily that the colours were re-composed an ! the result seen.—In 
one instance, Mr. Sidebotham stated that bars of different colors produeed a check 
of one colour, the other being entirely lost; and the solution of this singularity, it 
was suggested, might be arrived at by throwing the prismatic colors upon paper, 


AMERICAN TELESCOPE. 


The Telescope recently procured for the Observatory at Ann Arbor, Michigan, 
is the third in size in the world. The object glass is thirteen inches in diameter 
Few persons have a correct idea of the time, the toil.and the skill requisite to pre 
pare one of these glasses. First, there are the manufactures of the rough disks. 
A mass of glass weighing about 800 lbs. is melted together. When in a state of 
perfect fusion, the furnace is walled up, and the whole is left to coo! ¢radually. The 
cooling process occupies some two months. By this process the glass is annealed. 
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Afterwards the furnace walls are removed. The entire mags is then fractured, the 
manner of doing this is a secret with the manufacturers; but it is accomplished in 
such a way that every piece ishomogeneous in refractive power. The pieces are 
next softened by heat and pressed into moulds, giving disks of different sizes. The 
telescope-makers purchase these and grind them into the required thickness and lens 
form. Two separate disks, one of crown, and the other of flint glass, are necessary 
to form an object glass. One of these is concave, the other convex. It is by the 
union of the two that the object glass is made achromatic. The grinding is a slow 
and most difficult process as the utmost exactitude must be attained. First the edge 
is ground to enable the maker to see whether the glass is clear and without air bub- 
bles. It not unfrequently happens that many disks have to be rejected. When a 
very superior glass is finished, itis of great value. The twelve-inch of the Cincin- 
nati Observatory alone cost $6,000.—Chicago Journal. 


CANADIA N INSTITUTE. 
SESSION 1855-56. 





VOURTMI ORDINARY MEETING—Saturday,. 19th January, 1856. 
Professor Bovent, M. D., Vice President, in the Chair. 


The following gentlemen were elected Members : 
Viscount Bury, Toronto. 

Aurrep Roaca, Esq., Toronto. 

Grorer Desnarats, Esq., Toronto. 

Carr. ALexanper Cree Meix, Toronto. 
Joun Suaw, Esq., Toronto. 

Jamxs Fisxiy, Esq,, Toronto, 

Junior Members: 

Mr. Crarenck Mosercy, Toronto, 

Mr. C. W. Parrerson, Toronto. 

On the motion of Professor Wilson, seconded by Sanford Fleming, Esq., it was 
resolved : 

That the Canadian Institute knowing the persevering and valuable efforts which 
have been made by its first President, W. KR. Logan, Esq., to bring the Geological 
resources of the country prominently forward, aud observing with much satisfac- 
tion the honorable position in which Canada has been placed in England, and more 
recently in Paris, ia a great measure through his endeavors: it is the opinion of 
this Institute that some ackoowledgment of Mr. Logan's valuable services is richly 
due to hin—and with that view it is resolved that the following gentlemen consti- 
tute a Special Committee to report at the next meeting, on the best manner in 
which the o ject should be carried out :—Mesars G. W. Allan, F. W. Camber- 
land, and 8. Fleming. 

The donation was announced from the Hon. J. M. Beodhead, Washington, of 
the “United States Astronomical Expedition,” vols. 1 and 2, quarto; and the 
thanks of the Institute were voted to the Donor. 


. The following Papers were read ; 
1, By the Rev. Professor Young, M. A., ‘“ Examination of Professor Ferrier’s 
Theory of Knowing and Being.” 
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2. By Professor Hind, M. A., ‘ Communication from Major Lachlan, relative to a 
simultaneous system of meteorological observations throughout the Province, in- 
cluding a letter on the subject from Professor Henry, Secretary of the Smithsonian 
Institute.” 

On the motion of F. W. Cumberland, Esa., seconded by T. Henning, Esgq., it 
was resolved: 

That the communication of Major Lachian be referred to the Editing Commit- 
tee, with the request that if the same be published in the Journal, it may be ac- 
companied by an explanatory statement of the present position of the subject in 
Canada, and the action hitherto taken in the matter by this Institute. 


FIFTH ORDINARY MEETING—26th January, 1856. 
G. W. Attan, Esq., President, in the Chair. 
The following Gentlemen were elected Members: 
GrorGe Ryesurn, Esq., Toronto. 
F. W. Jarvis, Esq., Toronto. 
I, F. Taytor, Jun., Esq., Toronto. 
The following Donations were announced, and the thanks of the Institute voted to 
the Donors: 

1. From George W. Moneypenny, Esq., Commissioner of Indian Affairs, U. S. 
per the Hon. J. M. Broadhead, of Washington: 

“Schooleroft’s History of the Indians in the United States.” Part 5th, 

2. From the Rey. A. C. Geikie, of Toronto: 

‘“‘Grammeire Raisonnée de la Langue Russe,” by Ch. Ph, Reiff, St. Petersburg ; 
1828-29. 2 vols. 

The President intimated that the Special Committee appointed to consider the 
most proper measures to be taken in acknowledgment of the public services of W. 
E. Logan, Esq., had the subject still under consideration, and would report to the 
Institute at its next meeting. 

George William Allan, Esq., President, then read the Annual Address, 

On the motion of the Rev. Thomas Schreiber, seconded by Oliver Mowat, Esq. 
Q. C., the thanks of the Institute were voted to the President for his Address, and 
ordered to be entered on the minutes. 

Dr. Wilson presented the Report of the Committee to which was referred the 
Communication of Major Lachlan on the subject of a system of Meteorological Ob- 
servations throughout the Province. 

The Report having been read and adopted, was ordered to be printed in the 
Journal, along with Major Lachlan’s communication. 

The following Papers were then read: 

1. By J. G. Hodgins, Esq., Deputy Superintendent of Schools : 

‘“Memorandum on the steps which have been taken by the Educational De- 
partment to establish a system of Meteorological Stations throughout Upper 
Canada.” 

Resolved, That Mr. Hopes’ communication be printed along with the other 
papers relative to Meteorological Observations in Canada, and that it be accom- 
panied by a reduced copy of an illustrative map exhibited by Mr. Hodgins. 

2. By W. D. C. Campsett, Esq., of Quebec. 

“On a Method of Determining the Errors below 32° Ft. of Mercurial Thermo- 
meters which have been compared and corrected above the freezing point.” 
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Ordered, That the thanks of the Institute be conveyed to Mr, Campbell for his 
eommunication. 

3. By Prorgssor Witson, LL.D.: 

“On the Traces of the Ancient Miners of Lake Superior.” 





SIXTH ORDINARY MEETING—February 2d, 1856. 
G. W. Autan, Esq., President, in the Chair. 


The following Gentlemen were elected Members : 
W. R. Ross, Esq., Toronto. 

J.R. Wits, Esq., Bond Head. 

R. H. Brett, Esq., Toronto. 

A. J. Pet, Esq., Toronto. 

R. J. Grirrirn, Esq., Toronto. 

R. 8S. Woops, Esq., Chatham. 

Joun Grass, Esq., Toronto. 

Hon. J. A. Macponatp, Toronto. 

The donation from John Fisk Allen, Esq., of Salem, Mass., was announced, of 
his illustrated account of the Victoria Regia, or Great Water Lily of America. 

Ordered, That the thanks of the Institute be conveyed to the donor for his 
valuable gift. 

The President, on behalf of the Special Committee appointed with a view to 
some fitting recognition of the services rendered to Canada by W. E. Logan, Esq., 
the First President of the Canadian Institute, reported as follows: 

REPORT. 

The Special Committee appointed to consider the best means to be adopted to 
mark the sense the Institute entertain of the very valuable services rendered to 
Canada by W. E. Logan, Esq., both in his capacity of Provincial Geologist, and as 


Commissioner to the great Exhibitions of London and Paris, beg respectfuliy to 
recommend : 

That immediately upon Mr. Logan’s arrival in Canada, a communication be ad 
dressed to him by the Secretary on behalf of the Institute, requesting that he 
would be pleased to sit for his portrait, to be painted at the expense of the Insti- 
tute, and hung up thereafter in their Hall: That as soon as possible after Mr. Lo- 
gan’s arrival in Toronto, a special general meeting should be convened, at which 
that gentleman should be invited to attend, to receive an address to be presented 
to him by the Institute, expressing the high sense they entertain of the services 
rendered by Mr. Logan to the eause of science generally, and more especially ac- 
knowledging the very great obligations all Canadians are under to him, for having 
by his untiring energy and perseverance in the discharge of his duties, as one of 
the Commissioners to the great Exhibitions of 1851 and 1855, contributed to make 
the mineral resources of Canada most widely and favorably known, both in England 
and on the Continent. 

The Report was adopted, and remitted to the Council to carry out the recom- 
mendations contained therein, so soon as Mr, Logan shall arrive in Canada. 

Mr. Pell intimated, in furtherance of the same object, that he would be happy 
to present to the Institute a frame for the contemplated portrait of its former 
President, so soon as it shall be completed. 


The following Papers were then read: 
1. By James Brownz, Esq. 
‘Experiences in Australia; forming the first part of a series of Papers on the 
Aborigines of Australia.” 
2. By Proressor Kinesrton, M. A. : 
“‘Mean Meteorological results of Toronto for 1855.” 





























































































































































iaatesiinien aetna memati 
| | Tl | |, | ] | | | | | Low | 
4°6 jouog)|[L-O1/#a" ‘4 [Ls “BIi¥s" onl Nv 6.AN | N of AN} Soh iN oET AA) 9 0S" |69° |18* |/080°0 620°0 460°0.0207 96-2 —/69°ST|99° FL 28" T8OL" IU) S88F-6R)4 sere re re: iW 
9 $8" $4" FIL" et" ¥et'\z00-|'98°0 +|48-92] 9°93 8° Ig} 0°03!| a2z- 963° | 084: | 
18 \0L" 460° | {LL mat: L20°|'08°3 —\09°SS}_ 1°93, 3°62, L°FL!| OLS9" | ZL9" | oro" 
18° 680" |I80"|sBL"|(Z0" 'L9- —/90°1s| B°ZU, 4°Sz| 8°91) BOT | 299 | 209- 
BL 419" '€30*|480°/290"|'88°S —|S9°SI] 8°03) 6°92) 3°9 | | 09" | 09g 
9L 280/820 "|Z0T'|080-| 0° — 0861 $°9U 9°23] 8°F1 | 6sh | 16s" | 
93 | Naa ING | - \— | — |eeo-jozo-|) — =| WP — | Oe 
Sl) NG AN/MGOMNSL" (99 OLE" /SZ0°}1SL"|9L1" £ 8°Fs 5 eed S| 
0% QaN isa , is" |@8° PLL" |8ZL* OSL") TL0° L L°81)) Ves" | S88" 
oy | AQGMS! AUS] Ak |i84° [88 f8" | OU" |gz st: aL W60"| 8h-T 8°61)) 268° i 
36'S | ALS AA | AA NAA | AA 4 AAS} /08° ‘}Stt-)$o°9 + 48°63] 9°IS| S44] PFS cer | 698. | 
¢°S1) 0°93) $ GMS) MN |l0L° "19h0°| 26°L —ise"91] P61] L°ez] Lg sso’ | Soz 
g's | €°91)| N MN |N4@AAN|!39° 00a 960°)'$9° 6I—08 &| H's | $9 | L°0 WL > } 
8° | 3°61) NS A JAA NAA | AA NAA i| — | — |8h0"lsv0- —} —j} Utes — — _| 642°62 
$°31 O@)NS q AS) MOMS ||660"|6S0° log 181°} 03° lr 12) GGL 9°08) B°GS | ZL69'83) LEO'GS | 8L2°8E | 
8's | ¢" St*M AG MSIM GMS M 4 AAS) || 160° SUL") 060 "|$90°| 93" —-\00°6L| PVE) 3°03) LOL) OGZLr | 56°83) 860" 
0-2 | 9°9 || SSI 4 > \/s¢0° iE¥O" 60 '1220"|'29°1s—iS9°L | B's | LOLlz's—| ereo | LES" | fo 
9°¢ | OF || N ‘I810-| SL°0S—|83°9 | $°S |Z-8I- || 8tss" | OY 088" 
2 0° | 3" NIA 1¥S0°\\SL°€e—01°0 ¢ U6 || OGFE | F963) 60s" 
= 8°S1) . N | BL’ €9°S + 06°82) 0° O82 '| LELL | PEERS (81° 
” 9°¢ | 0° 90°!| — G'8s| $6 — — | 0 
duj 8°¢ | q" ge0-| 2F-St—08"6 o's] 3% \jorsa | cv Ws: 
oe, ¥°9 | 8° 960°) $9°9T— 84 Tul Le | S019 | SiS" | Oy 
£°0 0's 8° “/@SL"|L2L- OBL +|SB om 0°08) 87S | cOoh | SIS = Lae 
ot Ls | &° | 280 |020 "(990° |Z60-| 49°S1—\98°6 9'SilF'0—| S626" | 618-63! LS6" 
og £°9 8° | FSO |F¥0" 290" /S90°, ZE"FL—|22°6 i S6L8" | 3200S, GES" 
sae O'*L 0 | 1960" FSO" |L80"/Sh0°) SF* 8 ¢ Stig: | Gos: 
0's $ | — |0%0'|230° : — 0°6 |L'¢- -— ~ 
o°6 rd BPO" |980 *|6P0") 160" ST" 1% “OLS 9° 9S | 2998" 
8°3t} 0 #010. 620"0 961 “0, 280" 88°3 — 09°14 ¥°83) 0-08 || OLLT6 208-68 690'62 | 92 13°6Z 
palit 1 one Set Ss { =| et Seet ee Sh | a Se a ew 
_ a | i = a q | | 
B l= _ |: ah Ral aot Rag | KV js wie aR aE 'V) "9 dK) K'¥) -oduay NAM) RAL WA ZIKV 9 aiiihion Ol Kas | VO | 
os | ‘U0 | }0l;} 3) 9 OL; 3 | 9 | aygyjo } | i = 
Seis || ; ’ ~d0A(T ~~ eR aeere ete pe ee nea 
& '3 i "pur Jo £}100[04 uve "pula JO UOKjaztq = || -apy yo Ayrprumyy || “anode, Jo *suay, won “ITY 9173 Jo ‘dutay, "org JO “ul9} ye "mMoung 








"920f 301 ‘01402U0 ayYT ea0qn uornMvAaIT "78a4q “ur 1% Cap 6L*apnzBu0T -47.10AT “uD F.68 “Bap SF ‘epny2gw’T 


‘Sel AUMVAANAAI— 





GM VOVNV) ‘OLNOMOL ‘AMOLVAMASHO OILANDVN TVIONIAONd AHL LV “‘AALSINAA TVOIDOIOUOALANW ATHINON 


















‘oC Oo Rt 


¥ 
7 
z 
¢ 


os 


com 








DMD ey 
er) 


€ 


319 


e 

















"gost Arenigey pur ‘gest Areniqag Jo esoyt 
0X2 ‘polled VY} SutMp pops00et SAMO] Sp} SI JF PUB ‘SIBIA JT 4SVT 
IFVIIAB OY} AOI C609 sua ArEN.IGeT Jo sinjBsedtUs, UBOUT dL], 
UI OY} JO SZUIWIAD OY} WO FUSLIQ AOA UBT [woVrpoZ 
ung ‘ (jooja0d) puzz 


2SAMO] OU} OS[B SAOYS YRUONI SIT, 


‘ath JHoge “murp (‘goojaed A104) “YIG% 10° 
10 94STUpTUt 03 °UL “d OT ‘MoOZT | (yoesaod) pugs uo ‘ud F 07 Z‘uNg * (yoojied) 
YG UO ‘Ud F 02 ZuNg !Y7IZL NOM 'd OL 
UOMVUBA [VUINIp Uva, 


SPSL SPOOIOA Wea” 





oy dad salir Go's APWOpeA UBATYYITT 
"mm “d go} £ wo. ‘anoy Jod serra 
‘anoy Jad sopiat 1L0L ” PULA 943 Jo Aj100TeA UTOTY 


M OY} JO UOlJOOLIp UvOW 





1 Quastng -omaydsougp oy) fo us 






“UJ UOUL SI pep.ioded Zutuzy sy Jo sapunyy ON 
"6 0= UvoUI “ul -d OL ‘poasresqo anoy Apnoya 


UBT 


| 
u 


Aq Savniqag Ul popioded Jad ySvpeead oyy 
PUB ‘SoTL FEE AG IIVLGAU 9}. Pepvvoxe PUIM O44 JO A}OOPeA UBETA OU J, 
“TE UOW Zurpsdeid 
OU} Ul UTBL Jo JUNOUIG [UNSNUN UY Uedg PRT OLY} SOSUD B50} JO YO UT INQ : OFS1 
“G9 PUT ‘LESL "Qoq Ul Petimovo ‘qaq Ul UBL Jo sdUasSqE [B}0} B JO SoTdUTBXO O43 
‘V9 UIST BOUIS ured fue 199 B19} SBT] JOU * "Gag ul [fay t 
*JUNOTIG BILIIAB $}{ O[QNOP UBY} BLOUT SUAL UTBA JO [ [Bs OY} “UOIVBstled MOO FB SB ‘at] A 
‘TSSL “Qog Ul Zurzdeoxe ‘poyrod yey Fup possnsV0 sey 4vyy ySvay OYZ pue ‘svat 
FL {0 OFVIOAB OT} MOTO SIYOUL g SBA YILOU oy} Sutaup sous Jo [[uj oY —AMoNg 
“SOSULYO O[QVYAVMIOL [BIOAIS SJPIQ(UXO SUBIIT AEP JO UMTN[OO aq) 
*poltod oures a4} Satinp ouo yng uMUTUIN 4s9.N0] 944 PU’ oaMyBs0d M94 LIN UITTeUI 


‘AUVOUETA WOT AALSIOAN TYOIOOTONOALANW OINOUOL NO SHHVHNAU 


BLON 








Apnojo ysoul !e¢"O ssaurpnoyo jo uvayy 
6 yidep ‘ssep 8 UO ZuULAOUg 
-(JUOUL SI} Pepsooed UTBI ON 

008 04 O[qIssoduit ‘szyFtu HZ UO B41OING JOS 04 OT 
"PAS “416% “UIOL ‘HISL OY UO “ZTA ‘SPYFU OAY UO peatosqgo B1omy 
 UOTPVIPCY, [viayse11ay, Jo Jurod ysoMory 
* “TOLPBIPBY AVlOG JO ApIsuOzUT 4S0qzwaLH) 
seseeseeeses SBN) ASOPIOD 


=uveu “utd § ‘pa. 


"s}yaiu g VO BlOINE 


of § UIST JO ‘ULB UO §52Z- 
yquoW 2 981g Jo ‘md uo goge 


*“OMgused tte] Uva! 


‘asus A[rep ySopVatsy 
JOMOTLIOYY, WNUITUTU UAT 
JoZOMLOULIOY, |, WNUXVUL UBETT 
"* QANTBLGU MIO} PIOJSIFIL YSOMO'T 
dua} poleysiZos soy Fry 
* JQOMIOIVE 4SOMO'T 
‘ ojomOlVY IS9q31q 


“GILL JO “Ul “B OF UIST Jo al *B MOI 1.83 


ous Ayep uveyy } 












uOoW (9S81Z UO ‘utd ye gy 
§ 991 UO "mA | QU gL 
=eSne A[qQUOW 2 439 UO “Ue g 4B 980°08 






























































































































































$°91/4uayy6e'1199°6 [92 WLLT'6 |) N6LM| NOG Ml NG AN | NSE Mil F2"| 84°| 19") B8"|\600° OL" QOL ‘|260'|2e'2 —|00'SE [o¥'2a [O¥'8G [LL'LT |/e699°6s F0L9°6S [e8ES'6s [@294'62 |X 
so-¢ | 9°9 | Og | T'9'|] MSEN| ANAN | MNAA| MON | ¥9°| ¥8° 120° BOL‘|S20°|6F0"| 20ST —\06°0S | 0°83) 2°82 JOT (0220-06 60°08 soos jss6: it 
~ ligt-g| 9-4 | 8°IL| C'st]| MSZNINGMN| N_ iNGAN|! — | — | — |£1t'}990"|] — | —]| —| #8a|9'sT |) | 1s’ |9FL' 08 
 Htg-er| O°T] B°1Z| 9°6 || NZS M| MBNA] ANAL! OM || 09") TL" -|220°|080°|190"|{@F'eT —|89°TR | B°GL| 9-08 |F'ST ||8099° jSoL- [80% [e966 
30 32-81] L°S1] 3°SB, O°L1I| N1P AA] AANA |NGQAAN|N ALN) 62°) 98° - e1t|¢s0°|820"|jeest—l0a-0 | T¥%| ore |s-et |\sz02- [ize eur joe ike 
2°0 96-13) 1°22| 9°06 B°L1|| ASSN | ANN | ANN [AAG ALN) 99°/ 02° ‘igor —|8°82 | 6°12} 0°86 |S |/ez6s" [sO joze jose [4% 
; 06-1| 8°01] O-6T 9°6 | NGTM| NGM] MN AA | NAN || 82°) 98" ‘liste —locoe| 2°9¢| F2E|2'82 |scoe [ser joer ies" 9B 
 Wige-tT| @-@t| 9-61 9°OT|NBEA| NGM |MN A) ALN || 22°) 98° ‘isco —SL'ss| & / 6g |F'6s |\L1bS j6Lg- jars" |OLH SG 
9°¢ |dwuy|igz-01| Z-81] 4 | BF || MOCN| MNN| GNN |S 4 a |) 88") 98° ‘ISU'L +|96%6| Oss] oss |Wes |josse jole feel fst KG 
or] js |o-6 10-2) 99 |) MSS | ASS | A48 MAMAN) — | — || — | —| —/oveiest | — | — jeer jee iss 
8h | 3-9 | OF | 38 ||N SEA |MOMN| AGS | MAN || GL") 98 ‘isco —joe'ts| 1'6¢| ese |F8s [see [Lee jess 00S" aS 
96-9 | 3-9| 47 | 0-3 |/M6IN/ANN|SAMS; MN || — | — 5 Bit —|¢esiess || — | — [rie [ese iis 
883/83) SS \SSSICMINIMN| S | A4N |} 24°) $9 ‘les —|es"6a | 9°92) 8-96 |9'9@ osc’ love = RI fs 
duy|:" |ist-#| 8-0) 29/98 ||M9ON| M S | N44 || 98°| 88 ‘lise'o +lo9'ts | Sos] Hee |e-18 sor 86 frog = 96h" BL 
‘ ee |0-%| 22/50 NOT) AN |S OH) MNN) ¥4"| Lt ‘Joe's —|99°82| 9°63 | See |Z-91 sco. igos 648" is 
° 98-9 | 31/36 / ST] SFM] M | S4 AM |G AS) 89°) BL 0S'0 +|99-06] 1°63) 6°88 |9°es es; isd’ = iSez" ZT 
99-9 | 9°L | SSL, 0-0 || NSM | NAM NGM} “ABD | — | — is — | OVE |G1Z — 6c FLO 9L 
88°8 | Fh | SSL Sl!) SOL M MGMS| SOM |) SQM | $27) "|/S6°0 —|LL°8% PSS) LEE |S Fs SZl- alo" SL 
370 19-8 | SOL] BZ OL || NEEM |M AMS! ASS NG AVN) 02") 32 ‘|jee's — (0098 | 2°08] gos |s"ST |) eel; |A8k" IPL 
i) 8-4 | 9-8 | 8-9 | 8-9 || MPEN| ANN | NGA | MON || 12°| 68 L —06°13| 8-03} 928 )8°St |/4 FOL" 869" SL 
N 6-21 BS | HIS SOU|NISM| MNAM |MGAN) M_ || 69") 19 Zor —lsest | Ft | Lee |o6 eee. 1628" la 
ro) 29-81] $-¢ | 8-Lz 8°61] NOM|S4M | NGA | $4 A || $9") £9- |sse1— on #1} LIL} Pe |Z10 || ore = caw NT 
- 1°61) 8°61, 1s, S°S1)| SST M | AAS MA | MSM AN AM) 82°) 48° » Le "1s —|99°9 SL) HSL IGSI- 6£9° LBL OL 
: * | 8°11] OF | HTN IAN |ANQ AANA GT AAS/AN NC AN!) — | — — | $9 |o'sI-| jest fas’ ig 
PL] O° | SOL 9-8 || NES AN | ALN | AN AA ALN. AN) 69°| 69 e-| $8 |eT | oso” jgge" ig 
61 ‘PL 86 | 4°83 0°0 || S03 M | ANAL | ASS | “UTD || GL") FS" r6L| $°83|L'B zee joo", 
: |g-2 | 0-8 4ol|NooM| AM | MN [ALN Atl BL") 99 6 | 0°SS/0°08 se [81s 
z'0 | o-#t| sot S01 StSM| AS | MS | SOA || S27) 98" 13) [18 |F-SL est: [ei |e 
+0 B29 TH LH SSM | M MA A 4 Sj 38") 98° $B | S22 [L's ce [0TH 
¢ 9 | S°9L S'O1/| SIM |MAIMS| SAM | SAM} SL 4 S'6L| Ss SFL O19: 1L¥'63 le 
£'0 | g-gt| 0°0¢| B61, NPLM| SAM | NAM) AON || — | — | 92") 62"! — | *\e60° —| —|ezz\o1% || — | —_ [4006s | 828°83 
s’9 0°32; 9°ST 0°0 N ¥6 Qi\GNA| NAG } “meD || 8", 16° ; 3°) StL LIL" 921 OTL LOT —|ST'¥% SE | Te $66, 106963 |8ZE"6Z |099°6S | 98"6S i 
—|-— Se Bala ede ‘Eee reel Soe Dae Bae i a ee | SSE 
poms (ae | | = 
Ss is aon razevall - sent a | oa: . Na\K'd K-V)| 8. Wal Kal WV) -O8B,AV)| j cn steps ewan es toads 
= T Han RAOl wage ‘ — Wd OL| “W'S | K V9 |X, or} | 9 ori si 9 | ou3 “4 NAW pane oie xve NVANW | ‘W'd01 | “Kd Z| vol 
$2|S= | uvayy ! "hh HI =n - “| iS 
@ |2 “pur JO AZI00[94 "PUTA JO UOLoLICT ary jo yxpramyy || "dva jo woysuaL} | uw “aTy 943 jo ‘dua, | *oZE JO ‘du19} 4 "WOIET 


























-aaf BOL ‘O2DRUO BYVT ea0gn UOLwaaLT "78944 “IU 1 "Dep EL—OPMALIUOT “YRMON “MEU YES “Oop SY—OPNNIVT 


‘9981 ‘HOUVN—LSUM VAVNVO ‘OLNOUOL ‘AMOLVAUASEO TYOLLANDVW IVIONIAOUd AHL LV “AALSIOAA TVOINOTOMOALAN ATHINOK 






ieee eee eee eee 





321 

























































wouiosa]; sy wut “o aust $y ole leew foslg | “ress — | 
» GEUIN 61 AM] Z°9t | Bt || 00070) O 9281 
» 966 INo9T M| T'S | LL |} Serle | Coy 
» SOB IN ofF A] 8S | & I Shs 6 set 
wo 28S INOSEMI TL [8 0380 | 9 S981 
» ISS IM 96 N] GL | ZI |] 0890'S) 8 Bost 
» WLIMolEN| S'S | 6 |] 0420 € || 18 
» @OLIN OSS M] ZL) 2 S10) é OSL 
» LESIM oS NI GS |Z Us GPSL 
SIWOSSINELM | L6 | 9 et) ¢ 0 SPBL 
» 0 ae ze |9 |] oss-0| 9 t Lrsl 
» Of0" $32} |iseel 6 |i *L OPS 
+ 990 83 |8 |jiduq)¢ | “6 ) CFL 
» lg0 owl | 8 1s | 6 | FF8L 
~ ‘Ot £°S% | 8 i| .- wet 
» O10 : . z 
“sql 190 . “9 | at 
n! 2 lon | 
ad } 
‘a. ct we | se Tm ee . nu a 
4100184 basona| 2 | | F tpsqo}psao! soA¥ 
ze 2 = . “xew | , 
uty uveyT = + & Uliy | “xXeW | “uta | AVA ] 
——— EG cE id —_— ——_—. —~—--——! | 
“aNI A MONS “KIVY i| ‘MAALVUAAKAY, 4 | 











“HOUVA BOd AIAVL AALLVUVAKOO 


‘pioded UO YouRyg Apurm 4SOul 9G ,—"a NI AA 
(-sfep 201) ‘aoquieoady ye] Couts UaTTYy 

Sey Ales OU “FUdMaANSvONI 10j 4YBI[S 00} BIZZLip G JO UOIJdoOXe YY} YP MA-—NIVY 
: “pug 943 UO “I's 

9 0} 98] OY} UO MI -Y g WOIJ POoTjOU oq 0} BI JUADSEP I/qUYyIvdlot Y-—-UALANOUYYG 
*Houv]y Ul pozyuapes 
-o1dun o4inb uoissaidap jo ojdurvxo UB 81 H'E[—UTINUITUIM OY, “poo A[euteuqgxe 


aeak quavaid ayy JO SYZUOU! Ysay dA} BY} 4opUds OF AUIQIUOD ‘paovdd UO AuUN 
“UBF BxaP[Od 94} Aq popavaad yuq ‘Aavnuee pli ¥ Aq FR Ul se pozBsuaduTOD 





Ou “9ggi ‘Youuyy puv Auenigeay JO sainzBsvdUle} UBIU MOl OU, —AA OLVERA, 








"tu -d 6 03g ‘YINE NO FYBAq L19A BYFY provrpoy 
‘ard % JW pagz uns oy4 punos soupy 

@ o a “QuauIptul ye ‘1106 
£goqji0d S194 “uw E07 tn AZ Qe eT fu -d OL ye YIEL LOOM ot17 PuNoOd OfLTT 
SIU 1g°G = UOIPVIAVA [eUANIp Ute] 


~ogyip €L'°8 Ajooyas uray at *e 9 09g anoy ApuULA 4sto"] 
“OVP SSF. Ayoojoa uvazy i “dl ¢ 07g “MOY ApuLA 4s07q 
“0}7IP $83 Azl00j9a uvayy "908°" “ ep ApPULA ysvoT 
*aANOY Asd sayiM CG 1g AZ00]2a uTazy" ys ep Apurar Jsopy 
47 G0 “ur “d OS BOF OFT Ulow “MOY sod sajim =g yp ~ SPOOPA MINAIXVA 
“annoy Jed Sajiut GF'lt * * pura oy} JO APIOOPA uvolg 
*N o61 M ‘PULA OY} JO UOTZIOIIpP UvaTE 

Se 968 CESSIL 00 ‘F869 GO'TCOE 

“gsuq “"qynog “POM “YHION 

"864012 00LID 


7vuspung inof OY) O7Ut peazosas ‘sajzrwm u2 VUeLAm) or.aydsou zp oy} fe ung 


“YWUOU BIGy pepsoded Zuuzysry] 40 Japunyy, on 
; } "Le" “mcd YL “peartesqo snoy Apnojo 

qsee[ -99'¢= am d ¢ ‘peasosqo anoy Apnojo ysou O= SNOULpNo[Y Jo UteaTE 
“£103 VALISGO JV YPUOUT SIqy 

Ppoploves UCL ON "BNO CCL SutMOus—seqour Z-91 yydep ‘sup ZL UO Zurmoug 
i “S}4ZIU TT UO BIOINE 99s 07 a1QISsOdU! ‘sz]F1U HZ UO BAAN O98 03 

a[qissod ‘4s1¢ pus ys “YISL ‘4YID “YIS “PAs ‘pus : Zia ‘sys Z UO pearosgo voINy 

Fol6 416 JO “Ul “UO Ho%F— *** UOIQUIPLY [¥1I4s8e119y, JO JuIOd 4ysaMo'T 

=o8ues £1 UK 2 481% Jo “ui “d uo $o60+ “" NOIZUIPEY aLjog jo A}SUOZUE 4SeqUoin) 

70.00 = = i S00l “""oangesoduia, uvayy “” 44g “""Kep ysopjop 

SoS8 = DOaLAyT 

BLoES Wid } cespe or eingesodme} Uva“ YFS ABP Joo Ay 
YIGE JO Ul -“G OF YIPS JO “Ul “WOT, YoQ errr aguva Aplep ysvay 
“(VOL JO Wi" OF “UL “BY WOW HGR eSuvs A[rep 48e7zvaiy 

oll = eSuer £ -§ L8oeL “ VUIOULIOY, MINUUIUT UBOTE 

O9oL1 ep avoyy f Lt-08 * “dIJOMOMLVY, WNW Xe Uvelg 

FoSo $436 UO “Ul “BW 4B OoFI— “*'""* OANQIedUIay poso4zsifes JSOMO'T 

=oRues A[yZQUOW (Yy3GZ UO “Ud 4B g1F+4 OO @1NIVAIA U9} PI19}slJal Feoy sy 

*SOYDUL FCB"L fpuz uo “ul wg 4B gzgRs “* JaJIUIOIV ISOMO'T 

=osuvL A[YWUOW C4SLg UO “WYUSIUpio qu geyog 40 POWOIVY 489QI1 




















“HOUVA AOA UALSIOAA TVOIOOTOWOALIN OLNOYOL NO SMUVKAA 
























AS AS 













sus] poz “aW2ID| “Abo[9F “498° UK) AK) | ty os 
Od ‘ || day }AN WN SQM GL LL 
OL “Ig “UO] “8 “49g “AID “MOUS! SFL L ihe ra 
“MOUS "MOUS OL FSO O|STL 1 (88 £80 
“Od; "OL OG) . 2 iV 





‘$Q3VT “poz, ‘Oq) “9 °0G| 
“sy2rT “poz oq) + ¥ ae nat 
“qUArT “poz ‘oq) la | “at 
HV ITZ ALO) ‘ 
% A9S “wUND} 
“oyeg “UN'T *g oq) 
*£euy “41S “a19| 


Ue 
oop 
ote 
£°0¢ 
Tt 
Use 








SOnctsemeet 











ao 











oe 








ow 


i 





FH any] “F148 
"JUaVT poz] ‘og 
“40g "Any “181 
“MOUS 4YF]S 
‘dog “Ly ‘F “48 
] “MOUS 
‘SUV “45 B49 
“poz og ny “1D 
447) Fis 
OL “AtS 


‘K ‘d OL 


| 
; AS A] AS AN 





1) AN A 
ass 


nN fq 4 
AS 








822 











ALS ah |S £q 








"880" I88°66 4 16" 63 


—— |——— 
Wed‘R'd) Vv Wd Rd HV) Lae elem 
Figk ot} s| o [eh sxve 
Cede | ae ho Ce 
1004 ay ane 
a a sé 01 poonped pus 
Jo u ue, E 643 Jo;dutay, 14991100 *ULOIVST 


SS, 





| rarotooraa 


‘160° of 

















UT Ul 


uley 


0 Aq Sys 80] ipaop v 
‘ou 4q pequasoidos st Ays Apolo ¥ 
“OR “ATHLVAM 
———— 
"gaat SII—veg’ 042 fo 19007 oy? 9a0q0 yore "98044 “Uru O¢ ‘bap gL—epnpiSuoT *y)40K 
‘a'‘K ‘COOMTIVHS SITUVHO AG 
(“IVZaLNOK 40 LS3M PVITK ANIN) 


SGf GISL ‘NILUVA ‘Ls “UALS'DAU TVOIDOIOYOTLAN ATHLNOK 


“AUT 





*soyOUy Ul | 
MOUS 
"pUuLAL 

JO UOTQ004tp 
wwe 














| 
‘| 


"Sol 


jSo]tUR Ut 14310010 *| *PULAA JO TOTQOAINT | ¢ 





















‘ 
' 
| 
} 


i 





ee ‘Bap ch—opnzyeT 





‘o°8L ‘HOUVA—ISVA VAVNYVO ‘S 












0d ‘ 110 [10° [LET Saisina| a: 191 |€ 

S86L0'TZ 0 0 |$60 |S6'9 || a EFS hey “_ 1 
‘a °V'1'Z 40 wed lige gIL| ! w Aq A o8 50 [eat 
"OL “Od » 2 ‘ . i j ” RM MSA gUL 
‘20M NY "8 “IS/OT WIG “WIN) —*y “A9S “AIO! "| | 9a" *g |e" Habanal wa fg 9 Iz ‘680 
8°13 "WN “AIO/ OL "29g “IND F a Se; aea | cee ce iM a. 
i.) fa) mo) 0a . rh | A MN MM! Ag | ASA igg [6s 61% 
‘OL Od} =*9 ‘99 “410 BL |ST" P AM) AY IS3 22 | IQ 
"9 “19g "UND "Ol ‘LIS " . 3 NASM BSG AS MA | ; TSI 
“IBIIH *°OG)| * : | & {AS | AS Ad | : 08 \L80 

OL AS "TUN! OT “3g hen Ss Io ' MANS wl OM 

: " TpL’ | SL 4 NA MSA 








“OL “4S "wang 
“9°38 WO AIDS OL “495 * 
‘od 

£8919) 

9 435 “uIng) 
“mous! 











‘OL “43g “MND) “9 Gg ° 


‘og “any ‘og > “433° iis ¢ . ‘ 4 8 6 £4 om | As 
IBID *4 a) "2 '% lere 4 | os Ts) aq 
“OT “Od “aMOUs $ io" i} ASS BAG 
“OL “29S “ATQOLIS “Ay 9 i \ tA § 
“9T “poz A829 "gc a Tuy | 





9 4S 10) 

“ALOU 
‘wayTpoz'og| "4 

“ibe 0} 


day | 


‘KH ‘d OL 


ike - ul 
aX 








Aq 3 8% 
tor 4q ‘post aidar 81 ANS spo ‘ 
‘OR “SAHIVA 


uto 


“PULA JO 
WOT Lp 


ayy jo wed 


“s00f 81 Sll—vag 24? fi > 29AYT Oyj) Aa0Gv BY G22 ORT “78a 4q “Uru “D SL—apn7? 2B ice OT ‘W240 “Uw ce bap CPr— opener 





‘ad'WH ‘COOMTIVWS SATUVHO A 


(TVAYLNON 40 LSUM SATIN ANIN) 


‘9981 ‘KUVOAUGIA—ISVA VAVNVO ‘Sasar als! ‘AK ‘LS “AMLSIDAN IVOIDOTOUOTLAN A THLNON 











824 


REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR FEBRUARY. 
a Te Be Gian vi coe civesipcctnseninavioson 
) Lowest, the 12th day... ; 
**’) Monthly Mean......... 
Mouthly Range 
Highest, the 22nd da; 
Lowest, the 13th day......... 
Monthly Mean.................. 
Monthly Range. ei 
Greatest Intensity of the Sun’s Rays..... 
Lowest Point of Terrestrial Radiation... 
Mean of Humidity ..........cescessosereesseeserses 
No rain fell during the month. 
Snow fell on 9 days, amounting to 11.66 inches; it was snowing 46 hours 20 minutes. 
The most prevalent Wind was W by S—1147.70 miles. 
The least prevalent Wind was E—1.00 miles. 
The most windy day was the 18th ; mean miles per hour, 22.68. 
he least windy day was the 7th; mean miles per hour, 0.06- 
Most windy hour, from 9 till 10, a. m.. on the 12th —41.10 miles. 
Aurora Borealis visible on 3 nights—might have been seen on 13 nights—impossible on 15 
nights. 
Zodiacal Light unusually bright and well defined. 
Winds resolved into the four cardinal points, N 71.90,--S 280.00.—W 4834.80,—E 277.20— 
total miles, 543,90. 
OzonE—was in moderate quantity. 
The electrical state of the atmosphere has been marked by very high tension. 
Electrometer almost constantly affected. 








Barometer..... 


Thermometer... 





REMARKS ON THE ST. MARTIN, ISLE JESUS, METEORVLOGICAL REGISTER 
FOR MARCH. 





(Highest, the 31st day Sue sadacdieinisnedasns weer 80.180 
Lowest, the 2nd day wide ee DEON ME Fe 
Barometer........ Monthly Mean Badeciinbiulbthaotbuastbe ieaurieencesee . 29647 
\Monthly Range ..... abe , pase yqvesnnnes 

(H chest, the 21th day 54°.2 

’ ) Lowest, the 10th day.. ‘ ee Se 17°.1 
Thermometer ...4 vonthly Mean......... Yen ras Ht weet eS 
Monthly Range Somes as _ ‘ 71.3 

Greatest Intensity of the Sun’s Rays......... : ‘ eee 
Lowest Point of Térrestrial Radiation .....................:cce0ccseceeeeaenes . woos seaves —18°.2 
Mean of Hwnidity..... seins ee 


Snow fell on 10 days. amounting to 11.47 inches; it was snowing 77 hours 55 minutes. 

No rain during the month,—it is now a period of 100 days since rain fell. 

The most prevalent Wind was W—1119.20 miles. 

The least prevalent Wind was W by S—1.00 miles. 

The most windy day was the 28th; ean miles per hour. 17.82 

The least windy day was the 22nd mean miles per hour, 0.06. 

Most windy hour, from 8 til! 9. a. m., 2nd day—3¥.50 miles ;—total mlles traversed by the 
wind, 5866.40—resolved with the Four Cardinal Points, gives N 674.80 miles, 8 917.30 
miles, W 3706.60 milés, E 567.70 miles. 

There were 177 hours of calm during the month. 

Aurora Borealis visible on 5 nights—might have been seen on 14 nights—impossible on 12 
nights. 

Zodiacal Light visible. 

Lunar Halo seen on 2 nights. 

OzonE—was in rather large quantity 

The electrical state of the atmosphere has been marked by high tension, the Electrometer 
has been almost constantly affected. 

Crows first seen here on the 19th day. 
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REMARKS ON THE QUEBEC METEOROLOGICAL REGISTER FOR FEBRUARY. 


Maximum Barometer, 6 a.m. on the 6th... , ; Po seceeeeee 80.020 
Minimum Barometer, 2 p.m. on the 12th ..... wisnkaceotell .. 28.579 
Monthly Range ...............-.00+. ? ‘ ; aiutied. ae 
Monthly Mean........ . ‘ eis ... 29.3561 
Maximum Thermomet: er on the 1 2th naseuacncabes inne din jae 
Minimum Thermometer on the 13th iiceeusvicannse cheeses -- 18.0 
OE NI nies sie esesssvegee,,0cescees . a en 49.9 
Mean Maximum Thermome ter Ricscaan ; 17.89 
Mean Minimum Thermometer — ae ee 
Mean daily Range..... ; ras x nee, 1 
Mean monthly Temperature wtp ie 11.99 
Greatest daily Range of The wrmometer, on 1 2th er). Se ne 49°, 
Least daily Range of Thermometer, on 18th : au “ 5°5 
Warmest Day, 11th. Mean Temperature ..... : “ - . 2.4 
Coldest Day, 13th. Mean Temperature ws wisi .. 11.8 
Climatic Difference ‘ ‘ . 87.3 


Possible to see Aurora on 13 nights. 
Aurora visible on 11 nights. 

No Rain fell. 

Total quantity of Snow, 26.0 inches. 
Snow fell on 12 days. 


REMARKS ON THE QUEBEC METEOROLOGICAL REGISTER FOR MARCH. 





Maximum Barometer, 10 p.m. on the 31st . a eles . 29.982 
Minimum Barometer, 2 p.m. on 28th ; sonia , 23.987 
Monthly Range... ‘ - 995 
Monthly Mean........... 29.4694 
Maximum Thermometer, on the 1%th ; odie = 
Minimum Thermometer, on the 10th . shdenaeasln 11.0 
Monthly Range , 50.0 
Mean Maximum Thermometer ; . 2.28 
Mean Minimum Thermometer shies : —9.11 
Mean daily Ranee...... ‘ , ‘ ~» BY 
Mean monthly Temperature...... comin aie : socccd a BO OOO 
test daily Range of Thermometer, 8th.................. geaonaeene ee 

vast daily Range of Vhermometer, 2nd ‘: sasddiinavunionesethecuill 7.3 
Warmest day, 20th ... ‘ ook eee cvdhce eghencttonseidivens $2.8 
Coldest day, 9th pa canbe tetmunuisianantnulimiasednigiaeasumnedinseadamiiamaiia cccseee, Bed 
RS RR es eS leew nad nn $6.2 


Possible to see Aurora on 19 nights. 
Aurora observed on 17 nights, 

No Rain fell, 

Total quantity of Snow, 22.8 inches. 
Snow fell on 11 days. 
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MONTREAL NATURAL EISTORY SOCIETY. 





Ordinary Monthly Mecting—March, 1856. 


L. A. H. Larovr, Esq, First Vice-President, in the chair. 


The following donations were laid on the table, and ordered to be acknowledg- 
ed with thanks, viz—From the Minister des Colonics Frangaises, through Mr. A- 
Perry ; one pair of sandales du Sénézal, one cartouchiere du Sénégal, and four 
birds—From W. H. Boulton, Esq., through Mr. Perry, one minie rifle bullet, and 
a piece of shell gathered on the heights of Sebastopol—From Mr. Perry, a few 
French coins—From E. Crisp, M. D., (the author) a copy of his work on “Strue- 
ture and Use of the Spleen”—From L, A. H. Latour, Esq, a copper coin of Fer- 
dinand IIL. king of Spain, with eleven other copper coins, and five Reports pub- 
lished by order of the Legislature—From Col. Stone, of Plattsburgh, through 
Mr. Rennie, some bullets taken from old houses ou each side of the River Sara- 
vac, and an account of the celebration of the Battle of Plattsburg—From Mr. D. 
Browne, a specimen of soap-stone. The thanks of the Society were unanimously 
voted to Mr. A. Perry, for his exertions to advance the interests of the Natural 
History Society while in Paris. Mr. Perry acknowledged the compliment that 
had heen paid him, regretting that hehe had been able to do so little for a Society 
which deserved so well at the hands of the public. It was want of time, how- 
ever, that prevented him, not want of will. He made many applications for spe- 
cimens, and, as might be expected, got many refusals. He hoped at the next 
World’s Fair, the Society would make arrangements to have itself specially re- 
presented there. He had several other specimens on their way to Montreal for 
the Society, and hoped they would reach safely. Mr. Perry having also stated to 
the Society that M. Milner, the Director of the Jardin des Plantes, in Paris, was 
anxious to put himself into communication with the Society, to obtain possession 
of specimens of living animals peculiar to this country, it was ordered that the 
Corresponding Secretary write to M. ..ilner, offering in the name of the Soci- 
ety to do all in its power to forward his views, and assist him in carrying them 
out. Dr. Barnston was also requested to open a correspondence with Sir William 
Hovler, of Kew Gardens, respecting the plants and roots he wishes to procure. 
Messrs. Dutton and Perry were named a Committee to prepare a paper on the 
subject of fish-breeding in our river:, and bring it before the Society at its next 
ordinary meeting. The mecting then proceeded to ballot, when T. M. Taylor, 
Esq., James Taylor, Esq., and F. F. Mullins, Eeq., were unanimously elected or- 
dinary members. 

A. N. Renyiz, Secretary. 





ERRATA 
Page 35—The sentence in the third line of note to description of Necrophila 
afinis should read thus:—.V. Canadensis is evidently the 9 (Venus) of Ameri- 
cana, 
Page 38— $ (Mars, sig. male) should be at the beginning of the description of 
O. Bicornis; and the second paragraph thus:—Q same coloras ¢. 

















TO THE READER. 


“So numerous a body as the Canadian Institute now is, ought to 
include a much greater number of working members ; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays. They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 
proceedings» 


“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal 
observation, must. be readily producible by many members who have 
hitherto borne no active part in the Society’s proceedings, but whose 
contributions would most effectually promote the objects which it is 
designed to accomplish.” 

Extract from the Annual Report of 1855 
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DISCOVERY OF COPPER AND OTHER INDIAN RELICS, 
NEAR BROCKVILLE 


BY THOMAS REYNOLDS, M. D. 
Canadian Institute February 16/4. 1856 
been recently cal edto the diseove ry of ancient 
traces of primitive aboriginal arts, on the 
uninteresting to compare 
lass discovered far to the east- 
ly the metal from which such weapons 
» been fabricated 
” wating the St. Lawrence Canal, at Les Galops Rapids, m 
ear 1847, a curious collection of Indian relics was brought to 
at one of the bea itifully pict ure sque points on the River St. 
Lawrence, at the head of the first rapid, or cascade, met with in des- 
cending that river. Thus situated at a point where the free naviga- 
tion of the upper part of the river is first interrupt d, this place is 


ikely to have been frequently visited in former times, as a spot where 


both Indians and voyageurs would be tempted to rest, or camp for 


the night, before venturing their canoes upon the rapids ; and this 
may pt rhaps have had to do with the deposition of the relies, discover- 
ed in the process of excavating the Canal destin d to overcome the 
impediments which nature had there opposed to the free navigation 


of the noble river. 





~« Ante, p. 225 
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The following description of such of the relics as have come into 
my possession, will serve, with the aid of the accompanying illustra- 
tions, to convey some idea of their various forms and special char- 

acteristics. The most mas- 

) sive of the copper imple- 

ments, figured here, is an 

instrument in which will 

be observed a hollow or 

socket for a handle: the 

back, “ hich is he re repre- 

sented, being convex, cor- 

responding to the opposite concavity. The chisel-shaped termi- 
nation is now blunt, but it retains sufficient indications of its 
having originally had a sharp edge. This instrument might per- 
haps answer the purpose of a chisel or gouge for hollowing 
out wood ; but I was struck at first sight of it, with the resemblance 
it bears to the coulter, or point, of the old Jewish plough. The pre- 
cise use for which it was designed can now only be surmised; and 
this might be an interesting matter for further inquiry, as one means 
calculated to throw light on questions in connexion with the origin of 
the native American tribes. The subject has been reverted to in 
relation to another discovery of copper relics found about the same 
tame as those now described, at Penetanguishene, and the speculations 
thus originated, even if they lead to no very definite or practical re- 
sults, are at least curious, and suggestive of interesting reflections. 

The dimensions of this ancient implement are six inches in length, 
fully two inches in breadth at the edge, and two and four-fifths at 
the broadest part of the socket. A second object may be described 
as a copper knife, of full size, with the edge still tolerably sharp, and 


bearing marks of considerable use. The point was broken off when 
it was first discovered; and the handle, which must have been of 
wood or some other material less durable than the metal blade, had 
yielded to the ravages of time. In its present mutilated state this 
instrument measures five inches and three quarters long, and when 
the blade was perfect was probably not less than eight inches in 


A third implement, figured 

RP, here, may be described as a 

knife, or small dagger, nearly 

five inches long, and with a 

kooked extremity, as represented in the annexed wood-cut, de- 
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signed to serve some unknown purpose of Indian domestic econ- 
omy, or convenmlence tii war or the chase. This, it may be assumed, 
was used without any handle attached to it, whatever may have been 
the purpose to which it was applied. 

The fourth copper instrument is a knife or dagger upwards of 
seven inches in length, includimg the narrow end for insertion in the 
haft; and the fifth, which is here figured, is a spear head, rudely 

—— > 
> S77 


— > 


hammered out of the native copper, and presenting unmistakeable 
evidence of its having been brought to its present shape by the ham- 
mer, and entirely without the agency of fire. After being wrought, 
by means of the hammer, into the rude form of a spear-head, the 
broad end has been overlapped as shewn in the wood-cut, and 
roughly hammered to the desired shape, so as to provide it witha 
short narrow prolongation intended to fit into a handle, or to be 


secured to it by means of a cord or ligature, though it must have very 
imperfectly answered the purpose. This spear-head is of consider- 
able thickness, and not much corroded. It is still pointed, and toler- 
able sharp on both edges; and, imperfect as it seems, was probably a 
weapon of no slight importance and value among the braves in olden 
times. 


In addition to these weapons and implements of copper, I have m 
my possession a small pipe mouth-piece, found along with them, 
measuring an inch and a quarter in length, made of the celebrat- 
ed Indian red pipe-stone ; and also a miniature clay mask, figured 
here, (though with less minute accuracy, than would have been desir- 

able,) about one half the diameter of the original. 
It is in some respects a tolerably fair representation 
of the Indian skull, from which one might fancy it 
to have been copied. In its shape it struck me as 
resembling the appearance presented by the skulls 
foundinthe same place ; and the hollow sockets of the 
eyes, though doubtless designed only to imitate the 
Indian masks, were assumed, on its being first found, 
to prove that it was meant as a representation of the 
bony structure of the head, and not the fleshy or living subject. This 
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relic I presume is the head of an Indian idol or household god, modeled 
by the warrior-artist as a charm or protection in battle, or in the 
other trials and dangers to which he might be exposed. It is imper- 
fect, having been broken off, some additional piece of workmanship, to 
which it was attached by the piece partially shown in the wood-cut, 
projecting behind ; but it has no perforation or other indication such 
as would bave shewn its use had it originally formed part of a pipe, 
whi h the Indians fre qui ntly sl aped into a hun anor anig al’s head 

Shortly after the discovery of these specimens of ancient Indian 
art, I had an opportunity of showing them to Mr. T.S, Hunt, during 
a visit paid by him to Brockville in 1847, and this afterwards led toa 


eorrespondence with Mr. E. G. Squier, the well known American 
Archwologist. In his first letter he remarks “ Through my friend 
Mr. T. S. Hunt, L learn that you have in your possession some copper 
unplements obtained near the banks of the St. Lawrences I have in 
My possession a number of such, corresponding, so far as I can judge 
from the description, with yours, and which were obtained from the 
Southern Mounds. I am very anxious to institute comparisons 
between these relics, and shal] be glad to obtain sketches of those in 
your hands.” In consequence of this application I sent drawings to 
Mr Squier, which were engraved, and my letter ac ompanying 
them published, by the Smithsonian Institute, in their Transactions, 
vol. 1, p. 201. Since then some cool Yankee has published an account 
of Indian Remains found in the State of New York, copying my 
drawings, and as much of my letter as suited his purpose. Such 
being the case: and this discovery of Ancient Copper implements, 
being. as | believe, one of the most remarkable disclosures of the kind 
yet noticed in Canada ; and, also, possessing some peculiar claims to 


the attention of those interested in the past history of this continent, 


f 
; 
; 
| 


owing to their being found so far to the eastward of the copper 
regions; a detailed notice of the objects in question may not be unde- 
serving of the attention of the Canadian Institute 

All these relics were found at a depth of about fourteen or fifteen 
feet below the surface, in a soil composed of clay and sand. The 
shore at the point of land, which.is considerably washed by the action 
of the rapid stream, presents a face of large granite boulders with quartz 
eonglomerate—a fitting resting place for the stalwart forms of a score 
of skeletons, which were found inhumed in a circular space with their 
feet towards the centre. Some of the skeletons were of gigantic 
proportions. The lower jaw of one is in my possession, and is 
sufficiently large to surround the corresponding bone of an adult of 
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our present generation. The condition of the bones furnished indis- 
putable proof of their great antiquity. The skulls were so completely 
reduced to their earthy constituents that they were exceedingly 
brittle and fell in pieces when removed and exposed to the atmosphere 
The metallic remains however, of more enduring material, as also, 
several stone chisels, gouges made of the same durable material, and 
probably designed for tapping the sugar maple, and some flint arrow 
heads, all remain in their original condition, and furnish evidence of 
the same rude arts which we know to be still practiced by 
the aborigines of the far west. A few yards distant from this spot, 
and at about the same depth from the surface, another circular place 
of sepulture was exposed to view; but here the organic remains had 
been subjected to the action of fire, and the charred and partly 
consumed bones, with the charcoal ashes, bore testimony to the faet 
that the decomposition which time and the action of their mother 
earth would have produced, had been anticipated by the hand of man 
and his use of the fiery element. With reference to the question 


whether these copper remains are of European or native origin, I 


have only further to remark, that their structure is very rude; that 
they appear to have been wrought solely by means of the hammer 
without the melting pot or the aid of fire; that while they were 
accompanied by stone and flint tools and weapons, no implementa 
were found made of iron, which would have been the metal chosen bv 
the European artizan; and finally that the copper appears to corres- 
pond in quality with the specimens of the native metal now found im 
such large quantities on the shores of Lake Superior. There is also 
a curious fact, which these relics appear to confirm, that the Indians 
possessed the art of hardening and tempering copper, so as to give it 
as good an edge as iron or steel. This ancient Indian art is now 
entirely lost. 

For these reasons, as well as from the nature of the soil, which is 
one likely to preserve organic remains for a very long period of time, 
and the greatly decomposed state in which the bones were found, I 
should not hesitate to pronounce these instruments, tools and weapons 
of much older construction than the discovery of Canada by Euro- 
peans. In this part of the continent one might expect to find somie- 
thing bearing the stamp of Gallic manufacture as the French were 
the first to ascend the St Lawrence and remained for some time 
masters of its shores. Whereas in none of the relics which I have 
seen is there any thing which one could for a moment suppose to be 
of French workmanship. 
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The spot, it may be further added, where these relics were found, 
was not the usual place of sepulture of the Indians; for I have 
observed that their burying places were generally at some distance 
from the river. In this particular vicinity their cemetery is in a fine 
sandy ridge, some two or three miles inland, where remains are now 
found of very ancient deposit From the interest which this discovery 
excited, I have fri que ntly thought over the matter, and it has occurred 
to me as not improbable that at this point of the St. Lawrence a battle 
bas been fought, and it requires no great stretch of imagination to 
fancy at this particular spot a party of Indians descending the river 
after spending the summer in the great copper country about the 
hicher lakes, bringing with them the rudely formed instruments of 
th upper country—encamping for the night preparatory to their 
descent of this the first of the St. Lawrence rapids, attacked by the 
tribe of Indians whose hunting or fishing grounds were here situated, 
and after a fatal encounter, the burial of the friends of the victors 
with their trophies of war; while a few yards distant the bodies of 
the vanquished were destroyed by fire. 


Tndi pen lent of al! theorising, however, the discovery of a collection 


pper relics, so far to the eastward of the great copper regions of 


the upper lakes, is a fact of sufficient interest and importance to 


be deserving of record 


REPORT ON COPPER IMPLEMENTS FOUND NEAR 
BROCKVILLE 
BY HENRY CROFT, D.C. L 
PROFESSOR ’ HEMISTRY NIVERSITY COLLEGE, TORONT® 


Read bef re the Canadian Institute, March 1st, 1856 
A collection of ancient copper implements, dug up on the banks 
of the River St. Lawrence, in the vicinity of Brockville, having been 
transmitted, by Dr. Thomas Reynolds, for exhibition before the 
Canadian Institute, along with various other relics of native art found 
at the same time; that gentleman ace ympanied them with a communi- 


| 
as indicative of a supposed art of hardening and tempering the 


eation, containing remarks on the peculiar condition of th copper, 


metal, which is assumed to have been in use by its ancient native 
workers, but to be now lost. From the allusions made to this same 





REPORT ON BROCKVILLE COPPER IMPLEMENTS. 835 


lost art of native metallurgy in a previous communication,* the sub- 
ject was remitted to me to report upon, with special reference to the 
Brockville relics, which were put into my hands for the purpose of 
experiment and analysis. 

The object of the following experiments, accordingly,was to ascer- 
tain whether the metal of which these implements are made is identa- 
cal with the native copper of the Lake Superior Mines, or whether it 


had been subjected to some manufacturing process, or mixed with any 


other substance, by which its hardness might have been increased. 
A careful examination establishes the conclusions here stated : 

Istly. No perce ptible ditlerence could be observed in the hardness 
of the implements, and of metallic copper from Lake Superior. 

2ndly. The knife or small dagger, with a hook at the end, was 
cleansed as far as possible from its green coating ; 

It weighed ..................... 82.440 grammes, 
It lost in water...... . 8.741 " 
Llence its specific gravity is. 8.66 

A small fragment, broken off the end of the broad, flat implement, 
described as a “ copper knife of full size,’ having been freed from its 
coating, was found to have a specific gravity of 8.58. 

During the cleaning of this fragment, a few brilliant white specks 
became visible on its surface; they appeared to be silver, from their 
colour and lustre. The structure of the metal was also highly 
laminated, as if the instrument had been brought to its present shape 
by hammering out a solid mass of copper, which had either split up 
or had been originally formed of several pieces. These lamina, of 
course, contained air, and the metal was covered with rust, which could 
not be removed,—hence the specific gravity would naturally be less 
than if the metal had been dense. 

It is probable that the structure of the dagger previously referred 
to, is the same ; but as the coating of oxide, which could not be re- 
moved, would have more effect on the small fragment, which weighed 
only about three grammes, than on the larger dagger blade, the specific 
gravity of the latter was found to be rather higher. 

A portion of very solid copper, from Lake Superior, of about the 
same weight as the fragment, was weighed in water, and its gravity 
found to be 8.92; in this piece there were no cavities perceptible. 

The specific gravity of absolutely pure copper, varies from 8.78 to 
8.96, according to the greater or less degree of aggregation it haa 
received during its manufacture ; 


® The Ancient Miners of Lake Superior; ante, pp. 236, 287. 
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Hooked dagger... 

Fragment 

Native copper 

Pure coppe r.. : . . ee : 8.96 

The smal! differences between these numbers would lead to the 
conclusion that the implements were made of pure copper. 

The fragment was completely dissolved by nitric acid; and the 
solution, on being tested for silver by hydrochloric acid, gave a scarcely 
perceptible opacity, indicating the presence of an exceedingly minute 
trace of silver. The copper having been separated by hydro-sul- 
phuric acid, the residual liquid was tested for other metals. A 
very minute trace of tron was detected 

The native copper from Lake Superior was tested in the same 
manner, and was found to contain no trace of silver, but a minute 
trace of iron, the quantity being apparently about the same as in the 
fragment 

From this, it appears that the implements are composed of copper 
almost pure, differing in no material respect from the native copper 
of Lake Superior, and not of an alloy of that metal, with any other 
substance 

It is n y any means probable, from the eunclusions resulting 
from the experiments detailed above, that these implements could have 
been hardened by any mechanical means ; aud no process is known at 
present by which copper can be rendered harder, although its density 
may of course be increased to a small extent by pressure and hammer- 


ing. 


ECONOMY OF FUEL FOR STEAM MACHINERY. 


BY ALFRED BRUNEL, C. BR. 


Read before the Canadian Institute, March 29th, 1856. 


Few questions attract so much-attention among practical men at 
the present moment as that of economising fuel in Steam Machinery 
especially as relates to the motive power of Railways,— it is indeed a 
question of vital importance to many of the older Roads in the United 
States, and though wood for fuel can at present be obtained on the 
Canadian Railways at rates which do not render it an item of the first 
importance in the working expenses, yet it is one of sufficient 
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magnitude to demand attention, and the time is not far distant when 
it will materially affect the tariff rates at which the traffic can be 
worked, as is already found to be the case in the New England States. 

Any contrivance in discovery, therefore, which tends to reduce the 
consumption of Fuel in the creation of motive power, 1s of peculiar 
importance to the public as well as to ailway proprietors. 

The following ‘Table shewing the cost of Fuel in relation to the 
working expenses and earnings of twelve Roads in the United States 
and of two in Canada for the year 1855, has been calculated with a 


view to exhibiting the importance of fuel in Railway Economy. 


PER FUEL PER 
WORKING 
EXPENSES 


FURL 
CENT oF 
@Ross 
EARNINGS. 


as. 


» © 
cS #. 
- 3 
2 
~ & 


PER CENT OF 


EARNIN 
, the last return not being published 


nly for the first six months of the year 


NAME OF ROAD. 


. Simeoe and Huron... 
* This is 


ence and Worcester. ... 
Great Western® 


and Lowell 
olony and Fall River. 


rn (Ogdensburgh) 


> 
c 


New York and Erie.... fees 


a FI 
= & 


= 
a 


Bosto 
Bosto 
Bosto 


These roads embrace a length of 2,180 miles, and the train mileage 
for the period covered by the returns amounts to 12,750,000 miles, 
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the cost of fuel being about $2,675,000. These figures, representing 
as they do about one-twelfth of the Railways of America, will give a 
faint indication of the interest involved 

In the above table we have abundant evidence of the effect which 
the Fuel account has on the profits of Railways, as well as a clear in- 
dication of the rate at which that account is increased as the forests 
disappear in the vicinity of the lines. There is no question but the 
consumption of wood in our Railways has been increased i their 
earlier stages by an insufficient estimate of the consequences, and it 
is doubtless true that less attention has been given to matters affect- 
ing it than to any other particular branch of Railway Economy. In 
England it has been more strictly attended to, but a wide difference 
between Coke and Cordwood has in a great measure negatived the 
value of the experience had in that country —the management of the 
one being quite unsuitable to the other. The time is arrived however, 
when the subject must receive greater attention, and some recent 
articies in American pe riodicals devoted to Railroads evince a desu 
on the part of our neighbours to enter upon a careful investigation of 
the question. 

It is a received opinion among Mechanical Engineers, that only a 
portion of the heat generated in the furnace is imparted to the water 
in the boiler, and experiments have shown that this is owing to the 
want of a sufficient admixture of oxygen to produce the perfect com- 
bustion of the gases evolved from the burning fuel—hence the attempt 
to introduce a great supply of air at different parts of the furnace. 

lt was and is still with n auy a popular be lief that the elongation of 


the flues of a boiler would pro luce a corresp ynding economy in the 


fuel —the flame escaping from the funnels of steamboats, aud supposed 


to be continu us from the furnace, being pointed to as evidence of the 


> i 
escape of a large amount of unappropriated heat— it is now known that 
this flame is produced by the ignition of the gases on the coming in 
contact with the fresh air, and a careful set of experiments made by 
Mr. Stephenson and later by Mr. Armstrong gave conclusive evidence 
that no corresponding advantages are obtained from lengthened flues 

A recent writer in the Americin Railway Times says 

“There are two causes why all the heat which fuel may furnish is 
not obtained. First, that the inflammable gases, evolved by the heat, 
are not all consumed from a want of sufficient supply of oxygen, the 
air drawn through the fire being only sufficient to decompose more 
fuel than when decomposed it could burn, or supply with oxygen. 


The thick smoke, that escapes from a chimney, when fresh fuel is 
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thrown in, is unconsumed gas, decomposed from the fuel without 

enough oxygen to burn, although there may have been a sufficient 

supply of heat.” 
> 


° . . * ° . 

“A second cause why the whole value of the produced heat is not 
obtained, is that so much is abstracted from the gases in passing 
through long tubes, that there is not enough left to continue the 
combustion, although the inflammable gas is still there. That a tube 
or any substance in the way of the gas does absorb heat enough to 
prevent the burning of the gases, is proved by the action of Davy’s 
safety lamp. This is a common light, surrounded by a wire gauze, 
which so absorbs the heat from the flame, as to extinguish the latter 
at the gauze, by applying fire above the gauze the gas is again kindled, 
showing plainly that want of heat above had extinguished the flames.” 

To remedy the waste of heat resulting from these causes Mr. Me- 
Connell of the London and North Western Railway (England) intro- 
duced in some of his Locomotives what he termed a “ Combustion 
Chamber,” dividing his flues into two lengths—into this chamber a 
sufficient quantity of fresh air was introduced to produce the eombus- 
tion of the gases ; escaping unburned from the first length of tubes— 
in fact producing precisely the same phenomena in the combustion 
chamber as we frequently notice at the top of steamboat funnels. 
The arrangement is said to have produced the most satisfactory results 
as regards economy, though the practical difficulties in carrying it 
out, have prevented its introduction to general use ; enough was done, 
however, to demonstrate the correctness of the theory, and there is no 
doubt but a duly regulated supply of oxygen in the tubes at that pomt 
in the length where the heat of the escaped gases would be just suffi- 
cient to ignite the mass, would be productive of a more complete ab- 
sorption of the heat generated, than is affected in flues of the ordinary 
construction. 

A most important influence is exercised on the consumption of fuel 
by the form and position of the heating surfaces through which the 
heat is transmitted to the water. Mr. Armstrong found that “a cubi- 
cal metallic box submerged in water, and heated from within, generated 
steam from its upper surface more than twice as fast as from the sides 
when vertical, and the bottom yielded none at all. By slightly in- 
clining the box, the elevated side much more easily parted with the 
steam, and the rate of evaporation was increased, while in the depressed 
side the steam hung so sluggishly, as to cause overheating of the 
metal.”’* Hence the advantages resulting from inclining the fire box 


* Tredgold on the Steam Engine, vol. 1, 1850. 
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sides so as to allow the free escape of steam, and hence the truth of 
the observation that “the object of the fire box is more to generate 
heat than to absorb it, and the absorption takes place chiefly in the 
tubes.”’ 

In relation to the tubes Mr. D. K. Clarke says: “ There is reason 
to believe that in the upper semi-circle part of such tube, the efficien- 
cy chiefly resides. The winding progressive motion, observable in 
tubes of considerable diameter, confirms the conclusion, as it is with 
much probability due to the cooling of the upper portions of the gases 
of combustion which, as they cool, also become heavier, and descend 
laterally to make room for the hotter smoke next the bottom of the 
flue, the general result of which is the spiral motion of the current 
im its progress forwards.”’* 

The writer in the Railway Times has introduced most of the above 
quotations in his article, apparently for the purpose of paving the way 
for proposing a new plan of coustructing Locomotive Boilers. If 
Mr. Clarke reasons correctly, however—and his argument appears to 
have been well considered and based on actual experiment—it 18 
difficult to understand what advantages are likely to arise from the 
introduction of Montgomery's principle into the construction of the 
Locomotive Boiler, as proposed by the writer above alluded to, for 
though there is no doubt but an advantage in point of area would be 
obtained by applying the heat to the outer instead of the inner sur- 
face of the tubes, proportionate to the increased diameter, we are 
still unable to reconcile the following with Messrs. Armstrong and 
Clarke's experiments and deductions in relation to vertical free sur- 
faces : 

“If the ideas of Clarke and of Overman are correct, the value 
of vertical flues with the water inside, as compared with the horizontal 
flues with water outside, will be as follows: neglecting the physical 
advantage of applying heat to the convex surface so highly estimated 
by Overman. 

One half of the surface of the horizontal tube (the upper half) is 
available, but this balf generates steam twice as fast as the vertical 
sides of the upright tubes. Thus the amount of evaporation will 
be the same in either position for the same absolute tube surface, not 
considering the increase obtained by applying the heat to the increas 
ed surface of the outside over the inside.”’ 

Now it appears to us that Mr. Armstrong has shown that 


vertical surfaces are only one half as efficient as horizontal ones 


* Railway Machinery, folio 126. 
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placed over the heat, and Mr. Clarke clearly says that the prin- 
cipal efficiency of tubes is in the upper semi-circle, from which 
it evidently results that the vertical tube would not be any more 
efficient. if so much so, as the horizontal one, unless the advantage 
resulted for the application of the heat to its exterior surface. 

There are some good suggestions, however, in the following remarks, 
and especially in reference to contracting the ends of the tubes by the 
insertion of ferrules, which we have ever viewed as a serious, though 
unavoidable evil: 

“ We now submit the following application of Montgomery's boiler 
to the locomotive engine for increasing the efficiency of the steam- 
generating parts. Retaining the common firebox shell, produce it 
forwards, so that it shal] just clear the driving axle, then let the 
sides drop to within two feet of the rail, and close up the bottom. 
Next, inside of this, place a rectangular box, which shall be a continu- 
ation of the inner fire-box, the top being about 9 inches above the diam- 
etric chord of the barre], leaving a water space of 4 to 5 inches between 
the sides and bottom of the boxes. Fill the inner box with vertical 
tubes, the top and bottom being flue plates. The tubes being screwed 
in at one end, and fitted with a screw thimble at the other, may be 
removed fur cleaning at any time, and will effectually stay the inner 
box against the immense pressure to which it issubjected. The pres- 
sure, being inside of the tubes, will tend to keep the end joints tight, 
where in the common boiler the reverse is the case. 

“That the gases may retain suflicient heat to burn until they are 
discharged, there should be less tube surface to absorb the heat at the 
back, than at the front end; a requirement which is easily satistied 
by decreasing the number and increasing the size from the front to 
the back end. Jn the common boiler the ferrule area being less than 
the flue area, a stronger blast is required than ia economical, because by 


drawing hard enough to get the gases through the ferrules, we draw too 


hard to carry them through the flues ata rate slow enough to admit of 
a complete extraction of their heat. By means of the vertical flues we 
may arrange the gas area in any way we please, making it larger at 
the fire end, if necessary. 


“ Again, any amount of oxygen may be applied to the gases at any 
point of their passage from the furnace to the smoke box, by the ad- 
mission of fresh air to any part of the barre! ; thus the advantage of 
a combustion chamber (if there is any) is obtained without the sacri- 
fice of a single inch of tube surface, as we are required only to admit 
the air between the tubes, and not inside of them. This may be done 
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either by hollow stay bolts, or by larger openings, which may be 
opened or shut at pleasure. 

“ Tf the gases in passing through the boiler are left to themselves, we 
get without an effort the effect produced by Montgomery's third 
claim, viz., the application of the heat to the upper half of the tubes, 
by which circulation is established. And, however we wish to apply 
the passing heat to the flues, complete control over the motion of the 
gases may be had by a Venetian blind draught regulator at the smoke- 
box end of the flues, made in two parts, the upper and lower parts 
moving independently. Of course, by opening the lower and closing 
the upper damper, we draw the gases downwards, and vice versa. 

“It might be objected that so much flat boiler surface would make a 
form more hable to explosion, than the circular barrel. Experiments 
lately made by Wm. Fairbairn of England, induced by the bursting 
of a locomotive fire-box at the flat sick 8, prove that the flat surfaces 
are the strongest part of the boiler, or, to use his own words, ‘ are 
conclusive as to the superior strength of flat surfaces, as compared with 
the top, or even the cylindrical part of the boiler. His experiments 
show that two plates, 1-4 and 38-8 in., connected by screw stay bolts 
at a distance of 4 wehes from centre to centre, will resist over L000 
Ibs., square inch, and where 5 inches from centre to centre over 500 
lbs.”’ 

By such a plan of engine we may always have any amount of heat- 
ing surface with a moderate sized boiler and a low centre of gravity. 

Of course such a boiler would be impossible with inside connections, 
but apart from the difficulty of keeping the flues tight and preventing 
av accumulation of ashes and dirt on the lower flue sheet, there does 
not appear to be any great practical difficulty in the way of construction 
—thoughb, with the insertion of ferrules in the upper end of the tubes 
a serious obstacle would be offered to the disengagement of the steam 
which might result in overheating the metal, and even to explosions. 

It has been surmised that the latent heat in water under pressure 
could be more freely disengaged by the agency of electric currents, and 
that in this way a great saving of fuel would be effected. We have 
not until recently seen any definite proposal as to the mode of apply- 
ing this agency. A Mr. Harshman of Dayton, Ohio, however, pro- 
fesses to have made some important discovery in this direction, but 
the details of his experiments are givenin such a manner as not to 


inspire much confidence in their value. Had the duration of the ex- 


periments—the time required to raise the steam to the pressure indi- 
cated—the temperature of the water at the commencement—the 
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quantity of fuel used, and the quantity of water, been carefully noted, 
the experiment would have possessed mach greater value ; as it is 
however, it is sufficient to excite enquiry. It is not improbable that 
electricity may exercise an influence in converting water into steam, 
which has never been assigned to it, and we may yet live to see the 
combined action of electricity with heat and water produce as great 
an extension of the application of steam power as was effected by the 
improvements of James Watt. 

Mr. Harshman’s theory is: that water contains a large amount of 
latent heat, which, under some circumstances is capable of being 
rapidly and dangerously developed, and under others, of being gradu- 
ally freed without danger, and that to aceomplish this it is necessary 
to establish an electric or galvanic equilibrium in the boiler. That an 
iron boiler, covered in all but its fire surface and flues, with a copper 
coating, generates steam very rapidly, saving half the fuel, and cannot 


be exploded. It may rupture by over-pressure and relieve itself by 


allowing an escape of steam, but it cannot explode. The correctness 
of this theory Mr. Harshman says he has illustrated by repeated ex- 
periments, in every one of which the result has been uniformly satis- 
factory. Having satisfied himself on this point, he is now taking 
measures to bring his discovery and invention to the attention of the 
public, very justly believing that it will be properly appreciated so 
soon as sufficient evidence is furnished of its eflicacy to prevent the 
recurrence of a species of calamity highly destructive to life and pro- 
perty. 

The following details of the experiments carried on by him are 
from the Railroad Record of the Railway Times. 

“The experimental boiler employed was a small cylinder without 
flues, twelve inches long and eight inches iv diameter. The cylinder 
was made of iron 29 inches thick, and the ends somewhat thicker. 
The seams were riveted and soldered, and the safety valve fastened to 
the boiler by solder. The furnace was of common construction, with- 
out return flue. The boiler was placed in a strong frame of iron, the 
ends being confined, one by a bar extending across the end, and the 
other by a square piece of iron in the centre. One half the surface 
of the cylinder was exposed to the action of the fire, the other half 
was covered with copper. The ends were also covered with copper. 
The safety valve was confined by a long wire attached to a spring 
balance. The fuel employed was hickory wood welldried. The boiler 
being placed in such a position that its explosion could do no damage, 
the fire was lighted, and the observers withdrew to a distance to ob- 
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serve the pressure at the balance, and watch the operation of the ex- 
penment In a few moments, steam had risen to a hundred, a hun- 
dred and fifty, and two hundred pounds, and in less than half an hour 


the balance indicated a pressure of two hundre d and sixty pounds 


At this point, steam was observed to issue from underneath the copper 


sheeting. The safety valve was drawn tighter, and the fire continued 
. ’ 
for ten minutes, steam contmuing to issu The safety valve was then 


loosed and steam blown off, and the fire put out On first examina- 


tion, the b nile r seer ed ‘ nly to have « pe ! ed at t} e seam around the 


front head, and at the point where the safety valve was fastenc d:; but 
subsequr nt careful inspection shewed that the iron had opened in little 
fissures in several places which were px rfex tly tight under any ordinary 
pressure, but gave vent at the high pressure to which this experiment 
was carried. The ends of the boiler had bulged out to some extent, 
and the IMpression ¢ f thes juare nut at one end was left ve ry distinctly 


} 


rye , , | 
crushed into the copper jacket The day was clear and co 


py with the 


wind bl wing from the West This « xperime nt was re pe ated on 
Saturday with the same result. Now, according to all ordinary ex- 
perience, the boiler should have burst with great force. Yet we are 
witness to the fact that it only ruptured and gave vent to the steam 


} f } sall 
as easily a8 a satiety Vaive usually re 


lieves an ordinary boiler.” 


Such an experiment, if conducted on a larger scale with similar re- 


sults, and with all particulars noted as mentioned above, would justify 


us in attaching great importance to Mr. Harshman’s theory. Such ex- 
periments cannot be instituted in a satisfactory manner without the 
expenditure of more money than can generally be spared by private in- 
dividuals, and it will require the favourable opinion of those whose 
knowledge of electricity fits them to pronounce on the probability of 


i 


such results being secured ere the requisite outlay would be made. 


THE SOUTHERN SHORES OF LAKE SUPERIOR. 
BY DANIEL WILSON, LL. D 


PROFESSOR OF HISTORY AND ENGLISH LITERATURE, UNIVERSITY COLLEGE, TORONTO. 


Read before the Canadian Institute, March lst, 1856, 


The vast inland fresh-water sea which constitutes the head reser- 
voir of the great chain of lakes that sweep over the Falls of Niagara, 
and find their way to the ocean by the River St. Lawrence, has been 


as yet so slightly encroached upon by the pioneers of modern civiliz- 





THE SOUTHERN SHORES OF LAKE SUPERIOR. 345 


ation, that the glimpses which even a very partial examination of its 
shores affords of some of the p! enomena peculiar to them, may not 
be unacceptable to the members of the Institute. With its wide 


extent of waters, covering an ar aof thirty-twy thovsand square miles, 


a lengthened period of svjourn in the negious with which it is sur- 


rounded, and many facilities for their exploration, would be required, 
in order to satialy the curiosity of scientific enquirers 1h T lation to 
their varied attractions But even a brief visit discloses much that 


is highly interesting, and that serves at once to illustrate, and to con- 
trast with what comes under the observer's notice elsewhere.  Hav- 
ing employed both pen and pencil in noting several of the most 


striking features which catch the eye from their novelty, a deseription 
of some of them may not be unacceptable in the absence of more 


valuable contributions, even though trenching on the legitimate 


grounds of the geologist, with the mere notes of an amateur observer. 


The settlers on the shores of the great fresh-water lakes of this 


continent are cognizant of various remarkable formations, differing 


} 


from the phenomena with which the dwellers on the sca-coast are 


familiar. Of one class of such, the peninsula, or “ Island” of Toronto 
Bay, is a striking, though by no means singular example. Similar 


natural barriers—hooks or spits, as they are tern 1, according to the 


‘ +! 


curved or straight outline of their extremities—are still in course of 


formation on Lake Erie, as well as at other points ou the shores of 


Ontario, by the waves and currents, under the action of the winds 


in cerlain prevailing directions, wasting away salient points of the 
coast, and depositing the detached debris on a loss exposed bottom. 
Peninsular barriers of this class are to be met with also on the higher 
lakes, and constitute indeed a striking feature among the littoral 
features of Lake Superior. Certain peeull irities, however, distinguish 
the formations of this class in Lake Superior, from those belonging 
to the lower lakes ; and it would seem as if a special character were 
traceable in such on each of the lakes. Owing to its uniform shallow- 
ness, the waters of Lake Erie appear to differ to a certain degree 
from those of Lake Outario—which otherwise it most nearly resem- 
bles,—in their mode of action and the consequent results; while both 
present a striking contrast in these respects to Lakes Huron and 
Michigan, with their main coast lines running nearly due north and 
south, and thereby subjected to very varied actions from the same 
winds and currents. This diversity of aspect becomes still more 
apparent, when the same forces are found in operation, but the mate- 
rials opposed to this united action are no longer the loose drift 
a’ 
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a range of rocky cliffs of 
) we 
is on a portion of this range of sand-stone 
at the French vovageurs, from one of its peculiar features, 
conferred the name of “ Les Portails,”’ while they are more generally 
known to the American traveller by that of “ the Pictured Rocks.”’ 


I'o this latter name a fresh interest has been recently given by its 


Indian “ Song of Hiawatha,’’ where 
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in his hunting of the Storm Fool, Pau-Puk-Keewis fleeing from 
Hiawatha 
Sped away in gust and whirlwind, 
On the shores of Gitche Gumee, 
W estward by the Big-Sea-Water 
Came unto the rocky headlands, 
To the Pictured Rocks of Sandstone 
Looking over lake and landscape. 
And the Manito of mountaina 
Opened wide his rocky doorways, 
Opened wide his de« p abyssc 3, 
Giving Pau-Puk-Keewis shelte: 
In his caverns dark and dreary, 
Bidding Pau-Puk-Keewis welcome 
To hie glo« my lodge of sandstone. 


Then he raised his hands to heaven, 
Called imploring on the tempest, 

Called Waywassimo, the lightning, 

And the thunder, Annemeekee ; 

Aad they came, with night and darknes 


lown the Big Sea- Water, 


Sweeping d 
From the distant Thunder Mountains 
And the trembling Pau Puk-Keewis 
Heard the footsteps of the thunder, 
Saw the red eyes of the lightning. 

And Waywassimo, the lightning 
Smote the doorways of the caverne 
With his war-club emote the doorways 

Smote the jutting crags of sandatone 
And the thunder, Annemeekee, 
Shouted down into the caverns, 
Saying, ‘‘ Where is Pau-l’uk-Keewis! 

It is something altogether novel to have the spirit of its own 
national poetry thus associated with scenes of this new world, and 
breathing over them a living soul akin to that which haunts with 
such thrilling memories the cave of Staffa and the rocky shores of 
Iona. The striking, and in some cases, singularly beautiful forms of 
the Pictured Rocks, have been hewn out of the sund-stone cliffs along 
the south-eastern shore of the lake, by the prolonged action of the 

’ 


winds and waves sweeping from “the distant Thunder Mountains’ 
of the far north through unrecorded centuries, and exhibit all the 


fantastic and picturesque variety which is 80 characteristic of the 


wave-wrought sculpturings of Nature's architecture. They have 


been described with considerable minuteness in Messrs. Foster and 
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visited by the Indians in the passage from the western regions going 
eastward down the lake towards the Sault Ste. Marie. Tracing their 
picturesque details in this direetion, the voyager on sailing inside 
Grand Island, towards the shore, gradually approaches a range of 
stratified sand-st liffs, bande lay white, yellow, red, 
and streaked with stro: I) -marked veins of 


and deep-br 


perpendi lar coloring. o med appar nily by the water oozing 
through the sean mpregnated with metallr id other color- 
ing matter, ar jistr ting it « ‘the broad | is of white sand- 
stone which constitute th fl a { the al lie between 
the thin lave rs of colore OCK ¢ hale bing one magnili- 
cent segmental e of tl 3 ich, fror s lofty and regular 
proportions srs , I ive given the name of 
“The Amphitheatr he t t is i his portion of the 
series that the phe me! if colors nost bea itifully and COuspi- 

s cover the whole 
surface of t! elif, « ’ 1 y are! nspreuwou ly displaye d, 
but are confi: to certain port of t! is in the viemity of the 
Amphitheat: the great mass of tl irfac resenting the natural, 
light-yellow, ray ! lor e rock The colors are also 
limited in their vertical re, rarel} ding more than thirty or 
forty feet above the water > juarter, or a third of the vertical 
height of the cliff. The prevailing ti “Ol t of deep-brown, yel- 
low and grey ; | na al ‘rench grey dominating. There 
are also br | | greens less frequent. All of the 
tints are fresh, brilliant a lis , and harmonize admirably with 
one another, which, n connection with the grandeur of the 
arched and ¢a\ d surfac which they are laid, and the deep 
and pure gre e wat vhich heaves and swells at the base, and 
the rich foliage wh) ‘ a il , produce an effect truly wonder- 
ful.”” This aspect according! lominating over the other striking 
features of these «s, suggested their English name, while the 
voyageurs of French descent, ¢ mferred on them a designation derived 
rather from their most racteristic forms. Many portions of the 
cliffs are indented by tve-shaped recesses, which leave the inter- 
vening rock projecting like the wast d round towers or bastions of 


an ancient castle, while the loose soil and shale at top, yielding more 


freely to the action of the atmosphere, and of moisture and frost 
d I ? 


have most frequently assumed the form of a conical roofing, greatly 
adding to the artificial look of the whole. In one group, especially, 
a little to the west of the magnificent natural arch styled “ Le Grand 
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line schists, with their intermingling masses of trappean and quarts 
rocks, richly impregnated with the specular and magnetic oxide of 
iron, pass into the granite and sandstone rocks, which intervene 
between the fe rous formati and the copper-bearing traps of 
Keweenaw Point, and it his vers cality that the authors of 
the re} t on the a ry he trict remark: “ lt would be diffi- 
tha rocks of 

are represé uted. 


of the district.”’ 


es of the 


4 1p rior 


y of the 


same round levati | ri , with g { gy shores, Or 


crumbling eseat f drif h which we e familiar on the 


lower lakes; very W with sts down to the 


water's edgy e do the sur | hills, to b n inland, 
rise to suc I . uti a li ee t ) r riking neral 
feature in . , alt ih i ding | 1, scenery 
lying beyon ‘ ist ‘ riking features in the 
landscape weil repay as nagnificent cliffs of trappean 
rocks running it thwesterly direction from Keweenaw point to 
the Mont . r. i pr iting r per ne ular sick to the 
Boulh-Casl, 

In reference ‘ racter ither r. J. Elliot 
Cabot, the author of a narr: f tl \ { nder the 
direction of Professor rASSLZ rel “La Superior is 
to be figured to the j f ist D with ¢ 4 cky rim, 
BcoOo pt d out of 1é plat ! tendin from tl gh es to the 
Mississip] Vall vy, a little I f eight of id Its 
dimensions according to Captain Bayfield, ar hree hundred and 
sixty miles in length, one hund and yu it fifteen 
hundred in cireumference he nt } ! almost unbroken; 
its height varies from the average of about thr ir hundred 
feet, to twelve or thirteen hundred; t) I » gradual towards 
the north, and abrupt on the opposite side, so that on the north shore 
the cliffs rise st eply from the water, whilst on the south it is said 
the ascent is more gentle, the abrupt faces being inland. This dif- 
ference of formation, joined to the prevalence of northerly winds, has 
given very different aspects to the two shores ; the southern showing 
broad sand-beaches and remarkable hills of sand, whereas on the north 


* “Lake Superior, its Physical Character,” &c.., p 123. 
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repeatedly changed its direction, breaking through the successive 
walls in different places.” To these Mr. Foster has given the name 
of river-belts. 

A striking example of this phenomenon attracted my attention 
from the gigantic scale on which it is exhibited, as well from some 
features peculiar to the particular case referred to; and a brief 
reference to it may be the more pardonable, as neither Professor 
Agassiz nor Messrs. Foster and Whitney appear to have extended their 
observations so far west as the Fond du Lac, where it occurs. The 
northern shores of Lake Superior may be roughly described as forming 
the segment of a circle, which terminates at its western end in the 
Fond du Lae, a comparatively narrow and deep inlet, or cul de sac, 
into which the waters of the St. Louis, Nemadji, and Aloues Rivers 
empty their streams At this point the lake is exposed to the full 
force of northern and north-westerly winds, while the magnitude of the 
St. Louis River opposes to the silting action of the Lake a force well 
calculated to de velope § } of the most triking features of the 
phenomena in que . From either side of the Lake two long and 
narrow tongues of provect t ards each other, leaving between 
their extreme poin mly a narrow channel, 2400 feet in width, to 
admit of entrance into Superior Bay, and to afford an exit for the 
waters of the rivers which there enter the lake. The northern 
tongue, which ‘alled Minnesota Point, extends across the bay, 
between six and seven miles, while its average breadth is only seven 
hundred feet and on the extrem« po nt of it a pict iresque group of 


Indian lodge s shows that the ab rigines have not vet dese rted the 


shores of the rent lake Wisconsin Point, which stretches towards 


it from the southern shore, measures fully three and a half miles in 
ler eth while, within this outer barri r, a second series of walls is 
constructed independently by each of the rivers; one of these on the 
western side of the Nemadji forms an irregular and narrow tongue of 
land, about 4500 feet in length, and, with the broader delta of the 
same material, on its eastern side, projects the channel of the river 
far into the Bay of Superior. The inner peninsular formations at the 
mouth of the St. Louis are on a still larger scale, and run parallel to 
the Minnesota Point. The northern St. Louis Point stretches 
towards the southern one, across the bay of St. Louis, at the mouth 
of the river, fully one and a half mile in length, and smaller forma- 
tions show the same process going on in the development of inner con- 
centric lines. This remarkable series of spits and river-belts, it will be 


perceived, is on a scale of magnitude, far surpassing anything else to be 
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ANEW PROOF OF THE PARALLELOGRAM OF | ORCES. 
RY THE REV. GEORGE PAXTON YOUNG, M. A., 


PROFESS! IC AND METAPHYSICB, KNOX'S COLLEGE, TORONT 


Read before the Canadian Institute Verch 15éh, 1856. 


In the following proof it is merely 
sumed that the direction of the 
‘ 


resultant of two equal forces bisects 


the angle (being less than two right 
angles) between the directions of 
the forces. 

If AOa m0, BOb (m—1)@, 
COe ( 2)\6 DOd 20, 
EOr= 6, ela a right angle 
’ 
ni dd » being a why I ber; and if 
OV bis veral ; les AOa 
BOb, & . har i] y of two forees. en qual ul y. in OA 
and Qa, lies in the direction a; and let 2, 
Roi e6e0s R., . re r th lt 4, KOW Lat in OF, of 
the same forces, when they act in n OC, Oe, & Then a 
unit of force in OA, and another | ire together equi ilent toa 
single force #, in OB. Also a unit of force in Oa, and one in Oe 
are together equivalent to a single fore R, in Ob Therefore a unit 
of force in each of the lines OA, Oa, OC, Oc, may be re placed by a 
force R, in each of the lines OB, Ob. But the resultant of a unit 
of force in each of the directions OA and Oa, is P,,, in the line OV; 
the resultant of a unit of force in each of the directions OC and Oe, 
is R. , in OV: and the resultant of a unit in each of the diree- 

tions OB and Ob is R, Rm-1 in OV. Therefore, 

R.+Ra-~ = R, Ry And similarly, 


R, 1 T R ' , - R , = 


i 


R R, R, 
_ R d 


If R, may be assumed equal to 2 cos ¢, the above equations be- 


R = 2 cos Sd, . | 2 cos mad. Now, 


some J?. — 2 ena 9 
€ n¢ R, = 2 cos 2¢ 3 


> ‘ 
to shew that the ass imption #2, = 2 cos ¢ is legitimate, it might 


perhaps be enough to observe that the resultant of two forces cannot 


be > than the sum of the forces, so that 22, must be intermediate be- 
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lifferent sign from Ry , , cos & @ has changed its sign; that is, k @ 


° wT T 
s between the new limits, ¢ 7 = and (¢+1) 74 = 


lhus, the 


6 : — 
least multiple of — which exceeds 8 x , is the same with the least 
”» 


multiple o! y, which exceeds ¢7 + ; and the law holds universally, 
5 1 


f it ean be shewn to hold in one instance. But reasoning exactly 
similar to that which we have just employed, proves it to hold when 
s=0 lherefore it is universally true. This leads at once to the 


, “7 ; 
conclusion that ¢ = . For take 
° 


khbomen+— +p, p being 


l'} , 4 } 
‘hi A — 87 9, 79 veiling 
hen A = t 9,9 £ 


by taking « sufficiently large, & may be made as great as we 
, while p—g retains a limited value. Therefore the equation, 
. 4 0 nm 
Ks | ae ) =p q; cannot subsist, unless ¢ = = That is to say: 


the resultant of two forces, each equal to unity, and whose directions 


9 ¢ 


a COS 


ake an angle @ less than a right angle, is é 
The proof of the Parallelogram of Forces,in the most general 
vase, follows from the result now obtained, by a few easy and well 


known steps, which it is not necessary to state 


REVIEWS. 
Notes on Central America ; particularly the States of Honduras and 
San Salvador: their geography, topography, climate, population, 
resources, productions, etc., etc., and the proposed Honduras Inter- 
ceanic Railway ; with original maps and illustrations. By E. G. 
Squier, formerly Chargé d’Affaires of the United States to the 
Republics of Central America. New York: Harper & Brothers, 
1855. 
The title page of this volume, of which the above gives only a 


partial conception, will remind some readers of rarely read dumpy 








360 CENTRAL AMI 


suar , ' : “the nteent ry, in which the 
qua i i i 


author. after ! lungeo! rouing in his ample 


pages 


their example in dis- 
‘frontispieces,’’ mere 
nd tables of contents 

has sundry 


( mit races 


i the Atlan- 
ns 
first 


tral 


publishe 
cer sure 
irea, and as aff 
map, entitled 
“ Jonxstoy's It » Ew axp Cal ruz New Woar.p. 
Ni York , t re Imay e i ough u 1ap, so far as Cen- 
tral Amer t i y tral | yhitic Ls il of the moat 


ine-tenths 





REVIEWS—NOTES ON CENTRAL AMERICA 36 


equal pretensions which have been published the Lnived States. 
time in any map, we find Vera Paz laid down s distinct state, It 

the province ai ate of Guatemala. 
h | 


re Geariy cenne 


m the Rio Jabor 


mido down 
by the 


ever 


map 
ithoriti 


fron 


es of San 

is | hav 

third of 
resented 

had a politi 

t portion of the 
” are only a 


ma never 


id scanty 

ynly traffic con 

savages were cn- 

the shadow of a 

f territory which 

any portion 

tis only set 

far from being 

her nation of the 

The , t ritual as tlus t *tlictlious Mosquito nae 
tionality abov vc Rio Wanks or ‘ a et I nuurs the part below 
I rtains to Nicaragua The vorthert J ) 3 inaccurate, and 
not conceded by Nicaragua. But this erro: I sxcused on the ground of 
conflict of claims between those states , perhaps, not to be expected that a 
map-maker should have the means of testing the merits of questions of this kind. 
The true northern boundary line of Costa Rica, as defined i her own Constitution, 


: 


extends from the lower mouth of the River San Juan to th Rio Salto dk Nicova ol 


Ajvarada, falling into the Gulf of Nicoya, Consequently, the territories of Costa 


tica do not touch the River San Juan nor Lake Nicaragua, but fall far to the south 
ward of both. The map in question is therefore erroneous in this respect. In 
short, so far as Central America is concerne 1, it has no claim to be regarded as an 
authority. It can serve no purpose except to confuse and mislead, 


It may be claimed that the map here alluded to is general in its character, and 


B® 
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made, under my directions, may, however, be d as having put the question 
at rest. Coal was found ¢ number of place e valley of the Rio Titiguapa, 
flowing into th« pa from the west, of g ] li t geviogical conditions 
and with every i t« { ! is ri , it ! t sl, is navi 
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l blow to Spanish 

by | Neiyeastele Wc f the patriots on th nemorable field of 


Villalar, he thus refers to the products of the subsequent politica] 


tranquilit ¥,—such a tranquility as despotism alone renders compatible 


with life “Sheltered from invasion by the barrier of the Pyrenees, 
her people were allowed to cultivate the arts of peace so long as they 
did not meddle with politics or religion,—in other words, with the 
great interests of humanity.’’ Such were the causes which produced 
in Spain the tranquility and the corruption of death; and all these 
causes were not less, but more operative in her Colonies, where the 


corruption of despotism was present, but without its tranquility ; and 
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ill retain t at t, their ancient rites and 
customs This R " ( ade Ba Balsam Coast It 
about f ] t rent milk breadt lying be- 
tw l ] r f San Salv und the roadetead of 
Aca ] S : ‘ l tr y i if Indians, retais ° 
habits but if , I [t quest It is 
only traversed by { paths 1 difficult as to baffle the efforts of the 
stranger to | ‘ I Miculty of intercours enhanced, if not 
by the absolu stility of Indians the Ives, from their dislike to any ir 
trusion t part of the whites, | y Spaniards or foreigners. I was, however, 
fortunate in numbering among my warmest friends in Central Am -a two centle- 
men, who are the principal purchasers of the celebrated ‘‘ Balaam of Peru,” which 
is obtained exclusive ly by these Ind and « stitutes the only article of sale 
e of wealtl The t y hav un extensive acq ance with 
but also great influ ver the which was exercised in putting 
with some of the more intelligent ones in their visits to the city of ' 
I was thus enabled to obtain a vocabulary of their language, which 
is nearly identical with the ancient Nahual or Mexicar 
It appears, however, from further remarks of Mr. Squier, that a 
greater change has been produced on this remnant of the Aztec stock 
than the above remarks would lead us to suppose. They have adopted 
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the Catholic religion, though intruding into its worship many peculiar 
aboriginal rites. The mechanical arts, moreover, are described a 
little understood, and the fine arts still less practised, while music is 
cultivated only as an accessory to the services of the Church. It is 
obvious, therefore, that like other aboriginal races, their contact with 
the European has led to the extinction « f their own native arts and 


civilization, without their sharing in the higher civilization of their 


conquerors. The only title of rank recognised among them is that 
of “ Ahuales, only com eded to persons over forty vears of age, who 
have had charge of the treasure-boxes of their various S rints, or who 


have served in some public capacity.” And the predominance of the 
foreign element in its ecclesiastical aspect is apparent throughout. 
“ Agriculture among them is carried on only to the extent of pro- 


ducing the maize requisite for the year, and nothing more. Their 
sole wealth consists of their balsam, calculated approximately to 
amount to twenty thousand pounds annually, and which they sell at 
four rials, or halfa dollar the pound. This, it might be supposed, 
would gradually place in their hands some property, but it is quite 
spent in the festivals of the saints, which are rather eating and 
drinking bouts than sacred feasts.’’ 

Added to this, the following de script ion of their phy sical character- 
istics suflices to complete the picture of their present condition : 

“ Physically, these Indians have more angular and severer features 
than those of the other families of Guatemala and Nicaragua. They 
are not so symmetrical in form, and are darker in color, more taciturn, 
and apparently less intelligent. Their women are much smaller than 
those of the other Indian nations, are generally ugly, and, when old, 
little short of hideous. Throughout the State they are in- 
dustrious ; and San Salvador, favored generally with a fertile and 
arable soil, is undoubtedly the best cultivated, as it is the best popu- 
lated state of Central America.” 

Our space forbids us following the author further in his interesting 
inquiries into the diffusion of the Nahual or Aztec stock at the period 
of the Spanish conquest ; but we have produced evidence enough to 
shew that, while Mr. Squier is an author whose views must be re- 
ceived with caution on all questions where American prejudices or 
American interests are involved, he has nevertheless produced a work 
which will be studied with interest by all who have made themselves 


familiar with his previous contributions to the Archwology and Topo- 
graphy of this continent. 


D. W 
c* 
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and the Hamilton shales: the latter with their petroleum springs 
and asphalt deposits. (6 and 7.) The Eastern basin, comprising 
various formations of the Lower and Upper Silurian series, inclu- 
ding the Sillery group of conglomerates and graptolitic schists, 
unknown in Western Canada. In its geological position this band 
is intermediate between the Hudson River group and the Medina 
sandstone The eastern basin includes also the Devonian and 


Lower carboniferous beds of Gaspé; and offers in its lines of 


disturbance and very generally metamorphosed condition, a remark- 


able contrast to the Western District rhe metamorphic rocks of 


this division are discussed in detail in chapter 7, one of the most in- 
teresting in the volume. Chapters 8, 9 and 10, treat respectively of 
the post-tertiary and allavial de posits, the mineral springs, and the 
great basin of the North It may be remembered, with regard to 


the latter, that the results of tl 


@ Survey have shewn the absence of 
Lower Silurian strata apparently along the entire district : and hence 
the inference of Sir William Logan, that the southern b mundary of 
the Laurentian range, from Labrador to the Arctic Ocean, formed 
the limiting shore-line of a Lower Silurian sea 

It was our intention to have presented to the readers of the 
Journal, a condensed translation of this most useful little work ; 
but finding that an English edition, from the pen of Professor Hunt, 
is shortly to appear, we have contine 1 ourselves, in the present no- 
tice of the publication, toa simple announcement of its contents. 

The volume concludes with a classified list of the economic mine- 
rals of Canada, and of their respective special localities: forming a 
complete index to our mineral wealth. The Geological Commission 
would confer no common benefit upon the public, by re-issuing at 
once this latter part of the work, both in French and English, and 


causing its general circulation throughout the Province. 
. O 


Philosophy of Sir William ITamilton, Bart., Professor of Logie and 
Metaphysies in Edinburgh University, arranged and edited by 
O. W. Wight, Translator of Cousin’s “ History of Modern Phi- 
losophy.” New York: D. Appleton & Co., 1853." 

We do not intend at present to enter into a formal and complete 
review of Sir William Hamilton's Philosophy, to which the title of 


* The substance of the following review was originally produced in the form of a commu- 
nication read before the Canadian Institute, ¢th February, 1856, under the title of “ Brief 
Notes on certain statements of Sir William Hamilton regarding the validity of our primary 
Beliefs.” The date of that communication will account for its being written without refe- 
rence to the death of the distinguished philosopher, some of whose opinions are brought 
under review 
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this American publication might tempt us, but merely, by way of 
note, to advert to certain statements of that distinguished writer 
regarding the trustworthiness of consciousness: advanced with spe- 
cial reference to the the ry of sensitive pereeption ; but which, whe- 
ther in their bearing on that doctrine, or in their application gene- 


rally, seem to be open to grave objections If we should be thought 
to criticise too severely the statements referred to, our excuse must 
be the pre-eminence the deserved pre-eminence—of the philoso- 
pher by whom they are mad The mistakes of an ordinary writer 


might be left unnoticed, or passed lightly over: but should Sir Wil- 
liam Hamilton really be in error in what he teaches on the funda- 
mental question of the validity of consciousness, it is of the utmost 


im portance that his error sho ild be pointe d out 


In his exposition ¢ f the “ Philos pl vy of Common Sense,” Sir 
William. after shewing that our knowledge is not all at second 
hand. but that some at least of our cognitions must be immediate, 
proces ds to answer the inguiry how these ceé rtify us of their vera ity. 
Is consciousness pertec tly trustwi rthy 

“ Limiting, therefore, our consideration to the question of authority : how, it is 
asked, do these primary propositions— these fundamental facta, feelings, beliefs, 
certify us of their own veracity? To this the only possible answer is, that as ele- 


al conditions of our knowl ige 





ments of our mental conatituti as the essen 
they muat by us be accepted astrue. To suppose their falsehood is to suppose 
that we are created capable of intell gence, in order to be made the victims of 
delusion ; that God is a deceiver, and the root of our nature a lie. But such a 
supposition, if gratuitous, is manifestly illegitimate. For, on the contrary, the 
data of our original consciousness must, it is evident, in the Jirst instance, be pre- 
sumed true. It is only if proved false that their authority can, in consequence of 


that proof, be, in the second instance, disallowed.” 


In another passage, after stating that, “though the vera ity of 
the primary convictions of consciousness must in the outset be ad- 
mitted, it still remains competent to lead a proof that they are un- 
deserving of credit,’ Sir William continues: 


** But how is this to be done? As the ultimate grounds of knowledge, these 
convictions cannot be redargued from any higher knowledge ; and, as original be- 
liefs, they are paramount in certainty to every derivative assurance. But they are 
many; they are, in authority, co-ordinate; and their testimony is clear and pre- 
cise, It is therefore competent for us to view them in co-relation ; to compare 
their declarations ; and to consider whether they contradict, and, by contradicting, 
invalidate each other. This mutual contradiction is possible in two ways. (1.) It 
may be that the primary data themselves are directly or immediately contradictory 
of each other; (2.) it may be that they are mediately or indirectly contradictory, 


inasmuch as the consequences to which they necessarily lead, and for the truth or 
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falsehood of which they are therefore responsible, are mutual 
evineing either of these, the veracity of consciousness 
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true. It is only by setting out with this presumption that know- 

ledge is possible. And as it has never yet been shewn that this 

presumption leads to results contradictory of one another, it follows 

that “as philosophy now stands,” the declarations of consciousness 

are “entitled to demand prompt and unconditional assent.” We 
, 


* course, simply repeating what has been already said, when we 


opening adoor to scepticism, Our faith 


is nothing better than a * presump- 
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in the southern part of the State, my attention was frequently called to the rapid 


wearing away ¢ { the shores, af d to the advance f the tide-waters on the land. 


ed fur the increased height of the tides; but 





Local causes were t general 
this and other phenomena were extended over so longa line of shore, thatit was 


thought there must be some general cause for them ; and this cause appears to be, 





ng or subsidence of the land. At the mouth of Dennis 





Creek, in Cape May county, and for several 





es along the bay shore, on each side 
of it, accor to the local surveyors, the marsh wears away, on an averace, about 
one rod in two years; and from the early maps, it would appear to have been going 
that ever & the first settlement of the « try. Amap of Cape May 


in the possession of Dr. Maurice Beasley of Dennisville, and bearing the date of 











1694, lays down Egg Island, the western point of Maur River Cove, as contain- 
ing three hundred acres; at low water it now contains half or three-fourths of 
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The s 1 tabular distribution (« accompanying figures) of the more 
common fot American gra tes, may seceptable to some of the 
readers of the Canadian J al For t benefit of t general reader, it may 
be briefly stat that the aptolites—conf 1 entirely to the earliest fossiliferous 
periods of g ical history —belonged, if all bility, to the Bryoza: a group 
of delicate ! lo ral-like for _ ranging at the base of the Molluscous 
types.* The Bryoza secrete a horny or semi-calcareous framework or common 
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skeleton ; and occur either free, or as an incrustation on stones, shells, sea weeds, 
and other bodies. The common form of the graptolite is that of an extremely 
narrow band, dentated or toothed on one or on both of its edges. The so called 
teeth constitute the cells or dwelling chambers of th. separate animals (or vital 
centres) of the organized mass, The band itself, or s:ipe, is occasionally expanded 
into a leaf-like form; or narrowed, on the other hand, into a mere thread. Many 
specimens exhibit also a filiform central axis, often extending beyond the stipe. 

These fossils have been grouped in several genera, of which the more important 
comprise :— Graptolithus (teeth ou one side only, but close together, stipe un- 
branched). Aastrifes (teeth far apart; stipe unbranched, but often convoluted). 
Didymograpsus (teeth on one side; stipe branched). Diplograpsus (teeth on 
each side of stipe), Certain branched forms, however, have a single row of teeth 
on the branches, whilst the main stem is toothed on both sides: and hence, in 
cases of this kind, fragments of one and the same form might be referred to dif- 
ferent genera. The deeply recurved species of Didymograpsus, again, constitute 
transitional forms between that genus and Diplograpsus. The non-occurrence of 
doubly-toothed forms, as pointed out by Sir Roderick Murchison, in the Upper Si- 
lurians of England, does not militate against these objections; because, (so far as 
regards species) graptolites are never abundant in these upper rocks, and doubly 
toothed species are found in them in other localities. There can be no doubt, 
moreover, as shewn by Sir W. Logan's discovery in the Point Levi district, that 
our common specimens exhibit merely a fragmentary condition of the original 
graptolite structure. The genus Rastrites does not appear to have been discover- 
ed in America, The other genera are included in this note, under the common 
term of Graptolithus 


= 








Se Sa 





§ 1. Graptolites with mucronate serratures, 

G. mucronatus, Hall. Unbranched; flattened; doubly-toothed; teeth with 
mucronate and more or less wavy tips. Fig. 1. Hudson River group: Albany. 

G. sertans, Hall. Branched; the branches separating from the base, and ex- 
hibiting teeth on the outside only ; tips delicately mucronate, but often badly pre- 
served. Fig. 2. Hudson River group. 
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G. caduceus, (Didymograpeus caduceus, Salter). Branched; the branches 
deeply recurved, and toothed on the outside. Long filiform rachis. Fig. 38. 
Sillery formation ; opposite ec. 


To this section belong also the European forms—G. Sedgwickii, Portlock ; 


G. Diy logr ipsus folin ‘, etc 
3 2. Graptoliles ith acute or sub-mucronate acrraturcs 
G. pristis, Hall. (Diplograpsus pristis, Prionotis priatis Hisinger). Un- 


branched Stipe with central filiform rachis, and teeth on each side; the lips 


sometimes sub-mucronate. Fig.4. Trenton limestone, Utica slate, and Hudson 








River group (7. amplericaule and G. secalinus, Hall, are probably varieties. 

G pr “don, Bronn G.I rns, More 80 Siuria system G. Clinton 
ensis, Hall). Unbranched; toothed on one side only. Teeth deeply cut, and 
with recurved tips. Fig. 5. Clinton group. In Europe, in Lower and Upper &i- 
lurians 

G. sagittarius, Porticck. Unbranched. Stip long narrow pieces, straight 


or slightly flexuous, with acute teeth on one side only Fig. 6. Hadson River 
group. 

G. tenwis, Portlock Unbranched Stipe n long thread-like piec es, straight or 
flexuous obscurely and distantly toothed on one side only. Fig. 7. Hudson River 


yy I 
group. 


(7, serratulus, Hall. Branched: the branches widley divergent, very slender 
and with somewhat distant teet Fig. 8. Hudson River group, Albany 

G. gra ilia, Hall In delicate, wavy branchea See Pal. New York: vol. 1 
p. 274. 

ty cnosua, Hall See Pal. New York; Vou -, Pp. ‘ 

= 3. tr aple lites with obtuse serraturcs 

G. bieornis, Hall. Unbranched. Stipe tapering towards the base, and termi- 


} 





nating in a short fork. Toothed on each side: teeth obtuse. Central rachis usu- 





ally well pronounced. Fig. 9, Hudson River group. 

G. furcatus, Hall. Branched: the branches near together and converging 
bluntly toothed, in general, on both sides. Fig. 10. Hudson River group, Albany 

(. ramosns, Hall, Branched: the branches diverging at a moderate angle, 
long, and toothed on the outside only. Fig. 11 Hudson River group. 

= 4. Gra; tolites with smooth horders.* 

(/, scalaris. Unbranched. Stipe alternately spotted, or transversely marked 
on each side, bat with smooth margin. Gradually tapering, and terminating in a 
slight expansion. Fig. 12. Hall. Utica slate and Hudson River group 

This form differs very materially from the ( acalaris, described by Geinitz, in 
Bronn’s Jarbuch for 1840 and 1842. It has rather the aspect of a G. bicornis 
flattened in a plane more or leas perpenditular to the direction of the teeth. 

G. levis, Hall. Unbranched. Stipe narrow, flexuous, and slightly tapering 
Utica slate (A doubtful form) 

For more complete descriptions, &c., of the above species, the reader is referred 
to the standard work on the Paleontology of New York, by Professor James Hall. 
Our knowledge of the graptolites generally is likely to receive considerable addi- 
tions from some of the projected publications of the Geological Survey 

E. J. C 


* Probably a deceptive appearance, produced by flattening in a particular direction. 
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PERUVIAN GOLDEN SHROUD 


ln a recent communication to the National Intelligencer. a correspondent, 
-- . 


Mr. Thomas Ewbank, gives some important information in regar 1 to the discove- 


es made in Peruvian tombs and tumuli derived from W. W. Evans, Esq, a gen 
tleman of strong antiquarian predilections, and now engineer of the Arica and 
Tacna Railroad, in Peru. Mr. Evans states, that in making excavations for the 


railroad at Arica, hundreds of graves are demolished in all directions, in which 


are numerous Indian relics. The excavations are seventy feet deep, and as the 
soil is lo sand, as the work proceeds, every tl from the toy yes sliding 
down—dead Indians, pots, kettles, arrow-heads, & Among otber interesting 


mortuary relics, an Indian was started outof his resting place, rolled up ina shroud 
of gold. Before Mr. Evans had knowledge of the incident, the workmen had cut 
up this magnificent winding-sheet and divided it among themselves. With some 
difficulty Mr. Evans obtained a fragment and dispatched it to Mr. Ewbank. Mr, 
Evaus notices a remarkable fact, that in hundreds of Indians’ skulls which he has 
exami ed, not one has contai: la decayed toot Mr. Ewbauk thinks the weight 
of the entire shroud must have been eight or nine pounds, and, had it been pre- 


served, it would have been the finest specimen of sheet gold that we have heard 


} 

of since the times of the Spanish conquest. In some remarks upon the preserva- 
tion of souvenirs of the departed, Mr. Ewbank observes: itis the form of features, 
and not the body, of the ead, that should be preserved The mummies of Egypt 
are quarrie ] for fuel, an . whether their wives, their prie ta, or thei slaves, they 
ure split open, and chopped up with the game indifference as so many pin 


logs The gums and balsama used in embalming them have made them a 
good substitute for bituminous coal; and thus the very means employed to pre- 
serve them have become the active agents of their dissipation. So it is when the 
materials of coffins have a high market value, they are then seized as concealed 
treasure, and their contents cast out as rubbish. Like heroes in the Eastern he- 
misphere, the descendants of Manco Capec were sometimes, if not always, en- 
tombed in such, and with considerable treasure besides, in vessels of gold and sil- 


ver; hence we learn Low the Spanish conquerors sought for, often found, and as 





often plundered rich Indian sepulchres, 


GREEK SLAVE OF THE FIFTEENTH CENTURY. 

At a recent meeting of the Society of Antiquaries of Sectland, Mr. Joseph 
Robertson communicated a notice of a Letter of Safe Conduct and Recommendation 
granted by James IL, King of Scots, to Nicholas Georgiades, a Greek of Arcosson, 
travelling through Scotland to collect the alms of the Faithful for the ransom of 
his brother, taken prisoner by the Turks at the capture of Constantinople in 1453. 

This document afforded a casual illustration of the feelings which the fall of the 
capital of the Roman Empire in the Nast excited even in the farthest frontiers of 
Western Europe. Six years after that memorable event, a Greek who had lost his 
all in the siege, and left a brother captive in the hands of the Mahometan con- 
querors, made his way, maimed of a limb, to the Scottish shore. He bore a letter 
from the Cardinal of Jerusalem, and on the faith of this, and moved by the wan- 
derer’s story as heard from his own lips, the Scottish King, James IT., iasued a letter 


under the great seal, taking the goods, person, and servants of the exile under his 
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especial protection, aud recommending the lieges and subjects of Scotland to give 
their help and favour to the Greek in the pious object of his mission: the gather- 


ing, from the c varity of Christians, of a sum sufficient to ransom his brother from 


the power of * those enemies of the Cross of Christ,” as they were termed, “ the 
execrable Turks.” It appeared that Nicholas Georgiades was not the or ly Greek 
of the Byzantine Empire wafted to the distant coast of Sc tland In 1459-60 
King James I1., ordered asum of fifteen pounds to be divide l between “two Knights 
of Greece”—warriors, doubtless, whom the triumphs of the Crescent had left 


’ 
without a home or a country Mr. Robertson, in illustration of the intercourse be- 
tween Scotland and the East about the end of the fifteenth century, adduced the 
case of a vounger son of Hume of Fast Cast'e, whom the love of adventure or the 
spirit of devotion had conducted to the banks of the Nile, where he rose to dis 


tinction in the service of the Sultan of the Mamelukes reigning at Cairo Here 


tidings reached him that, one after anothe re wht of hia k emen had dic d, leaving 


him the nearest heir of the gloomy fortreas and wild domain which are suppose d to 
have sugested to Scott his picture of Wolf's Crag, the last retreat of the Master of 
Ravenswood In order to defray the ransom of his sor , the laird of Fast Castle 
shipped from Leith forty-seven sacks of the wool of the Lammermoors—each sack 
containing about 640 pounds weight—and the adventurer returned to Scotland in 

509, in the train of that young Archbishop of St. Andrews (the pupil of Erasmus) 
along with whom he was fated so soon to fall at Flodden. Mr. Robertson added 
that if we knew more of the individual life of our forefathers, we should perbaps 
discover that such foreign travels as those of Cuthbert Hume were leas unfrequent 
than might be supposed. The same year, for instaoce, which saw his return from 
Egypt, beheld a bailie of the Scottish burgh of Peebles departing on a pilgrimage 
to Jerus.ien 

INDIANS OF GUATEMALA. 

Referring to a previous announcement in the Literary Gazette, a writer in that 
journal remarks “ At a recent sitting of the Imperial Academy of Sciences at 
Vienna, Dr. Scherzer read a paper on a Spanish manuscript discovered in 1854 at 
Guatemala, containing a complete history of the first Indian population of that part 
of the continent of America, and an account of their religion, laws and manners 
The author of the manuscript is, it appears, a Dominican Monk, named Francisco 
Ximenez, who was Missionary to the Indians about a hundred and thirty years 
ago; but as be is known to have written on the Indians in the native Guichey 
language, itis probably onlya translation. Itis, notwithstanding, the most valu- 
able account of that interesting race which exists, all previous records having been 
Jost or destroyed. It was for many years feared that all the writings of Ximenes, 
which were very voluminous, had been lost also; indeed, it was believed that the 
religious order to which he belonged had caused them to be burned, because he 
did not hesitate to blame in them the cruel means which the Dominicans employed 
to convert the Indians; but the manuscript in question was preserved in some con 
vent, and from it was transferred to the University of Guatemala, where it re- 
mained until brought to light some eighteen months ago. In the account of the 
Indian religions it mentions two curious facts,—the first, that the Indian notion of 
the creation was: that God created eight couples at the same time ; the second, 
that the first of their race in America came from the East, beyond the seas “de 
la otra parte de la mar de! Oriente.” 


D. W. 
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Amorphous Phosphorus, prepared by keeping common phosphorus for some 
time at a temperature between 446° 482° F. in an Inert atmosphere, whereby it 
becomes incapable of spontaneous inflammation, has lately been used largely in 
the arts us t obtained. it ia alwave mixed with some unalte 1 phosphorus, 
from wi tis with difficulty purified by repeated washings with sulphuret of 
carbon. t , eoes att led w } N puts a lit of the sulph iret 
j t t t, in Ww t ‘ ' as b ‘ 1; heats cently to sepa 
rate t eake, adds a ) i « of ‘ 1, of 5 : ! un and 
shakes t mix The su uret of ca 1 floats on the surface, containing 
nearly all t unc! ed pho rus, ‘ porti« “ remove every trac 
a i a’ Bia A 

Chlorin ©, T. Dunlop em t ‘ of t t re of rine ir 
preparing an ox je of Ma : 2, Ww ‘ ‘ ploved for the same pur- 
pose, being equal to about § ‘ ‘ x | ‘ ride is convert 
ed into carbouat vy carbonal ft ami } » nd t mequent treat 
ment of the hydrated oxide with car \ rw by t it action of carbonie 
acid and ca ‘ Th arbonat eated in contact with the air until 
OAMIZeU 

Oxide of Cobalt.—By calcining the oxalate, the « ride, or the peroxide, with 
sal ammoniac, in the two litter cases in a cu f oxyg or atmospheric air 
and boiling the mass with rochlor scid, Schwa , f obtained the proto- 
peroxide im the form of Octo edral Crystals, ible 1h soat acids, and not mag- 


net 


By fusing an oxide of cobalt with hydrate of potasaa, for a length of time, he 








ybtained a black, micaceous, soft, scaly s t which is not acted on by cold 
lilute nitric acid. Osa supposition that cobalt cid is Co8 OS the new galt 
would be KO, Coes O 3u0 

Antimon -Schneider has determined the equivalent of this metal, by reducing 
its native sulphide in a carrent of hydr nat alow temperature; he finds a num- 
ver much lower thao that of Berzelius, viz. 1 instead of 16] il iL not pos 
sible that a small quantity of antimoniuretted hydrogen may have been formed? 
Berzelius’ numbers have not been generally k 4 very incorrect U C.| 

Tungsten A. Riche prepares the metal by acting on taungstic acid heated with 
hydrogen for several hours in a porcelain tub It appears as small hard crvetal- 
line grains, infusible in the heat of a furnace, but fusible by 200 Bunsen’s elements, 
It is not oxidized in the air unless ata very bigh temperature; it combines with 
chlorine at 572° F Nitric acid slowly converts it mto tungstic acid, At a red 
heat it rapidly decomposes water lodide of tungstmethyle can be obtained in the 


} { 


usual way, and from this the oxide, which forms uneryscallizable salts. The equi- 
valent of tungsten is 87 

The terchloride is obtained by the action of chlorine on the metal, and the bi- 
chloride in small quantities by the action of hydrogen on the terchloride. By 
heating one part of tungstic acid with three parts of charcoal in a current of chlo- 
rine, the so called chloride is obtained, which the author finds to be WCl20, with 


2H0 it gives WO%42HCl. The bisulphi 





de was aleo obtained. 


Titanivea —Mr. Dappa has obtained the bromide by passing bromine over ae 


heated mixture of titanie acid and charcoal, and purifying by distillation over mer- 
p* 
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cury. It formsa magnificently crystalline amber-yellow mass. 8G..26. Fuses at 
49°, boils at 230° The chloride boils at 135°. The difference ~ 3314 which is 
exactly the same difference as between the bromide and chloride of silicium. Ac- 
cording to Kopp, the boiling points of the bromides differ from those of the chlo- 
rides by 32° for every equivalent of bromine replacing chlorine. According to 
this the formula of Titanic acid would be TiO®, and the equivalent would require 
alteration. Further experiments are required to test this hypothesis. 

Mercury.—R. Weber bas examined the behaviour of sulphide of mercury to the 
compounds of the alkalic metals, and finds that it is capable of forming a crystal- 
line sulpho-salt with the protosulphides of potassium or sodium, which compound 
however can only exist in presence of free alkali. According to Brunner the po 
tassium salt is KS, HgS.5HO 

Silver.—Mr. Hambly has made some valuable experiments on the loss of this 
metal, resulting during its cupellation. Plattner has also investigated the cause of 
the loss of silver observed during the roasting of its ores, and he is inclined to be- 
lieve from some experiments on the subject, that it results from the fact of oxide 
of silver being formed, which is again reduced in an exceedingly finely divided 


state, and is thus carried off by the gas of the furnace 


Sulphur in Hops.—lIt is often of importance to determine whether hops have 


been treated with sulphurous acid. The old silver test being of little value, 
Heidenreich evolves hydrogen from zinc and hydrochloric acid, with which the 


hops have been mixed; the formation of sulphuretted hydrogen, indicated by the 
brown color produced on passing the gas through a solution of acetate of lead, 
proves the presence of sulphurous acid. Wagne r adopts the same process but 
uses a pale solution of nitroprusside of sodium made slightly alkaline. The test is 


exceedingly delicate, but will not succeed if the hops have been kept some months. 


lodates.—Rammelsberg has carefully examined the crystalline forms of the dou- 
ble salts formed by biniodate of potassa with chloride of potassium and sulphate of 
potassa. The formule are KCI+KO, 210° and KO.10 +4K0.2S80* the latter be- 
ing remarkable as containing anhydrous bisulphate.— Pogg. Ann. 97, p. 92. 


Silicium.—Wohler bas described the properties of the graphite modification of 
silicium, obtained by fusing aluminium with dry silicofluoride of potassium or sodium, 
The maas is crushed, the aluminium extracted by hydrochloric acid, the silica by 
hydrofluoric acid, the residue washed. It forms opaque metallic crystalline leaves, 
very similar to graphite, but with more metallic lustre; it is harder than glass, 
but softer than topaz. 8. G 2.490, being less than that of its oxide. Cannot be 
oxidized by oxygen even when beated to whiteness, infusible, like the amorphous 
silicium, when heated with carbonate of potassa, it oxidizes and produces combus- 
tion. Insoluble in acids, but slowly dissolved by solutions of potassa or soda. 
Combines readily with chlorine. Pogg. Atin. 97, p. 484. 

Chromates.—Lowe has examined two chromates of bismuth, one obtained by pre- 
cipitating nitrate of bismuth with chromate of potassa, the other by the action of 
dilute acids on the salt so formed. The formule are 3Bi0342CrO5 and Bi0s,4 
2Cr03. Jf. Pr. Che 67. 288, 


Solubility of Sulphate of Baryta in acids.—Mr. Noad has made some experi- 
ments to determine the effect of dilute hydrochloric acid in rendering sulphate of 
baryta soluble, in reference to Calvert's statements. (Vide ante, No. III, p. $11.) 
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From these it appears, that in moderately dilute solutions the whole of the sul- 
phuric acid is precipitated by the addition of very little more of the barium salt 
than is theoretically required, but if the dilution be very great then a loss oc- 
cura, which, however, is not found if any excess of the precipitant be employed, 


As we do not generally precipitate from very dilute solutions, and always employ 





an excess of the precipit no danger need be apprehended from the presence 
of free hydrox hiorie acid Mr. Noad points out, however, that fuming nitric 
acid often contains sulphuric acid, although it does not give any precipitate with a 
salt of barium when diluted, By driving off the greater part of the acid, and then 
diluting, the presence of sulphuric acid may be detected.——-Quar. Jour. of Chem. 
Soe. No. 33 

Affinity ~Dr. Gladstone has published a ler gthy investigation into the “ Cir- 
cumstances modifying the action of chemical affinity,” which does not admit of an 
abstract.— Phil. Trans. 1855, p. 179. Quar. Jour. of Chem. Soc. No. 338. 

Ammoniums.—T. Weltzien has published a very interesting paper on the “ Am- 
monium Molecules of the Metals,” and proposes an ingenious theory by which the 
formule of the anomalous compounds of ammonia with the haloid and Oxy-salts, 
the ammonia-cobalt salts of Fremy, and the platinum, palladium and iridium com- 
binations, are reduced to very simple and rational expreasior 4. The paper can 
scarcely be abstracted without occupying more space in the Journal than the che- 


mical department may justly claim.— Ann, der Ch. iu Pharm. 97, 19 H. ©. 


ENGINEERING AND ARCHITECTURE. 
A NEW STEAM HAMMER, 

Mr. Naylor, the Norwich superintendent of the locomotive department of the 
Eastern Counties Railway, has just sueceeded in completing an important invention 
in the form of a steam hammer, which he believes to be, in m iny respects, superior 
to any other that has yet been constructed. Its peculiar qualities consist in its adap. 
tation to all descriptions of work brought under it. It can deal with a small piece 
of iron with the greatest precision, be it ever so small, or it can efficiently operate 
upon a piece of iron six or seven inches thick. Such is the command over it 
that it can be made to strike a light or heavy blow at will, and, if necessary, the 
light and heavy blows can be given alternately, while it is dealing 200 blows a 
minute. The rate of working may, moreover, if desired, be reduced to less than 
100 blows per minute. Most power hammers obtain their force by their accelerated 
velocity in their fall. Consequently when working upon a large piece of iron, the 
greatest force is necessary; but, as the distance of the fall of the hammeris reduced 
by the thickness of the iron it is operating upon, the full power of the hammer 
cannot be exercised, Mr. Naylor has, however, a provision for this difficulty, for, 
by his peculiar and patented arrangements, he can put any amount of steam power 
upon the hammer in addition to its own gravity, and it matters not, therefore 
whether the hammer falls through a space of six inches or six feet, so long as its 
velocity is the same at the instant of its contact with the iron on the anvil. The 
steam can be applied above as well as under the piston of the hammer, or, by merely 
turning a small handle, the steam is prevented entering into the top of the cylinder, 
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course of Scottish, we may say of European, speculation. His influence will be felt 
even where his positive teachings may chance to be repudiated. But, apart from 


ver, Sir William will long live in the love and veneration of 


his f } } 


ut ameasa P O80} 


many a pupil and friend—for bis beart would indeed be insensible who, having 


known the man, treasured no fond remembran of a perfect courtesy and the 


genuine kindness that were conjoined with an intellect so gifted, and accomplish- 


DANIEL SHARPE, F.R.* 
The “Literary Gazette” announces the sudden death of aniel Sharpe, Kaq., 
President of the Geological Society, adding another to the list of eminent geologists, 
includir Dela Beche, Mantell, Greenough, Forbes, Strickland, and others, whose 


Jed. Mr. Sharpe's death was occasioned by his 





deaths have re ntly e* reco 
being thrown from his horse while riding in the neighborhood of Norwood, by 


which he sustained a fracture of the sku 


Mr. S} rpe was not less valued for his labours in philological and ethnological] 
ecience, than as a successful student of geology His learned essays on the ancient 


Lycian inscriptions and coins, appended to the works on Lycia by Sir C. Fellows 


and Edward Forbes, are enduring monuments of his classical learning and archa- 








comer! He was a nephew of the poet Rogers, whom he has so very 
irvived, and was only in hia fifty firet vear, and still in the fuil vigor of life, 
whe this ead a lent at ty brought a his labors in the cause of science and 
lear y to a premature “ 
t Al I 
The dea f James W ) Esq... F. RSE, stinguished as a turalist, and 
greatly loved among Edinburgh circle s recorded in the Scottish irnals. He 
was a brot f Professor W ils 
Amorg the candidates for the Chair of Metaphysics in | dinburgh University, 
the contest is thought to lie between the Rev. Prof. Fras of New College, Edin- 
burg t tor the “North B 1 Review and Professor Ferrier, of St. 
Andrew t author “The Institutes Metap sics : both able men, and well 
fitted for the i Besides these, the candidates are: Scott, of Manchester,—for- 
merly of | ersity Colleve, London : Stowell f we mistake not, the Rev. W. H. 
Stowe! rofessor of Th« vy, Rotherham College, and author of the * History of 
th e P ritane ! Er giar j ur er the I idors and Stuarté . R v Dr Mc\ aT. autbor 
of the “Cathol Spirit of True R gion,” &c., Rams i, i Thomas Spencer 
Baynes, the translator of the “ Port Roval L >" ar author of “An Essay on 


the New Analytic of Logical Forma” More!l, Henry Rogers, and others, spoken 
of as canilidates, have not advanced their claims 


Professor 


Avtoun, the author of “The Lays of the Scottisl: Cavaliers,” Ac, is 


bringing out, one of these days, “ Bothwell,” a long poem on Marv Queen of Scots. 

M. J. Geoffroy Saint Hilaire, the naturalist, Vice President of the Aca lemy of 
Sciences of Paris, has succeeded to the Presid *¥y, in consequ “ec of the death of 
M. Binet, the eminent mathematiciar 
Pres dent 


and M Deepretz has been elected Vice 


A Photographic Society has been established in Edinburch, uncer the name of 


the Photographic Society of Scotland. Prince Albert has accepted the post of 


Patron, and Sir David Brewster undertakes the active duties of President 
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Robert Chambers has generously paid over to Mrs. Begg, the surviving sister of 
the poet Burns, the sum of £200; being the first profits derived from his Life and 
evition of the Works of the poet. 


A SHAKSPEARIAN EPITAPH 
According to a recent correspondent of the Athenwum, there is an epitaph in 
Tongue Church, Shr p hire, aseribed it positive terms to Shakspe are by William 
Dugdale, in his Visitation Book. It is on Sir Thomas Stanley, who died about 
1600 
“ Not monumental stone preserves our fame 


Nor sky-aspiring pyramids our naa 


The memory of him for whom this star 





Shall outlive marble and defacer’s hands 


When all to time's consumption shall be giver 


Stanley, for whom this stands, shall stand in heaven 
REYNOLDS’ SKETCH hOOKS 


Among the various art-treasures accruing to this continent, the Athenawum thus 


comments on one acquisition in terms that seem to indicate our neighbours in the 


States have borne off from the dispersion of the Rogers’ collection, only “an 


empty oyster shell Its interest, however, is considerable when regarded 
biographical y whatever be its actual artistic value, and on this account we may 

refer to it now that it ie to be at so accessible a distance as New York 
Sir Joshua Reynolds used to regret he had not enjoyed the advantages of an 
academical education in his youth, and always felt that he was unable to draw 
The difficulties he laboured under are very apparent in three curious litle books 
m were the sketch-books Reynolds 


used in Italy, and contain notes and sketches of some of the most celebrated pr 


recently sold at the Rogers’ sale. Two of the 


tures and works of art, together with re ds of dates, places travelling exp. nses, 
and frequent memoranda of colour, They were | hased by Rogers at the sale of 


the painter's effects, and are now on their way to America, where they can only be 


valued as having been the actual property of our great paint Many of the pages, 
containing merely lead-pencil outlin« isplay h weak and uncertain drawing 
as a child would produce, rather than the notes of an experienced artist. Where 
broad shadow oceurs the power of Reynolds may be seen, He worked in masses, 


not lines, and it is curious, where he was confined to the latter, to observe how 





he proceeded, adding one line upon the oth arrived at something like his 
intention. He floundered, and was anything but academic. These peculiarities 
however, were a part of the man, and never thoroughly overcome, In studying 


the individual artist they form an inseparable part of bis character, and afford 
an insight into his mind By these books we observe what pictures, scenes, and 
objects he thought most worthy of treasuring in his memory, and therefore it is 
to be regretted that they have passed so far from us into p ivate hands where 
they become mere curiosities. He frequently designed and completed his eom 
position on one and the same canvas, so that the masterly brush strokes at last 
concealed the wavering pencilings of the beginning. Such weaknesses are not 
disereditable to Reynolds; and it would be a pity for those who are jealous for 
his fame to anxiously endeavor to conceal them, since we know that by labour 
and perseverance these difficulties were at last overcome. He rarely quitted a 


subject till nothing more was to be desired.” 
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M.P.P., Brockvill 


Barrister at Law, Toronto 


, 
f jnalitnut r { 
v ] t 1 ve 
, ‘ Mf D ‘ 
( { A t t Dut 
hen read 
\ hk ond Loga 


i 
for ‘ und 
fy Le Dir tor 
1p 
i] ( 
| f survey »t 
+} 
{ im 
V 3 { 
h 
' ‘ I j 
t rch, isdt 
' the (* 
V j 
I bili lon, 
Esq., Toronto 
J, Loronto. 


ver, Of a mud-turtle, and a stone 


th found on “* The Island,” and the 











or CANADIAN INSTITUTE. 


The following Papers were read: 


1. By P. MacGregor, Esq.— 
“On the Climate of Canada.”’ 
2. By Professor Wilson, LL.D.— 
“ On the Pictared Rocks of Lake Superior 
By Professor Croft, D.C.L.— 
“ Analysis of Ancient Copper Relics found in the neighborhood of Brockville, 


Canada West.” 


ELEVENTH ORDINARY MEETIN 8th March 


, 185¢ 
President, in the Chair. 


The fo sa Gentlemen were elected Members 


Rev. A. Lorimer, Librarian, University Colle 


ge, Toronto 
James Atexaxpen, Esq Toront 
Gronor Kent Raprorp, Eaq., C.E., Toronto 


pends M4 
From the | : s, M Go & Lin of Bos 
“ Annual of Sci if Discovery 856, a Year-book of Facts in Science and 
Arts 
i. } t i 2 ra, Esq., Barris at Law. Ottawa 
=F Canadian Naturalist and Geolog 


Fifty-five silver coins of Edward II. and III, Edward VI. and Queen Elizabeth. 


“Commut itions to the Society of A vuaries of London, on Coins found at 
fler t aces.”’ Illustrated w 1 engravings 
The following Papers were then read 


1. By Professor Hind, M.A 


“On the Blue Clay of Toronto.” 
® By Jose ph Robinson, Esq aud 

“On ‘ Fish Jointing’ on the permanent way of Railroads.” 
3 By Professor Croft, D.C.L.— 


“On a New Process for Preventing Explosion in the Camphine Lamp.” 
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TWELFTH ORDINARY MEETING—J5(A March, 1856. 




































G. W. Attax, Esq., President, in the Chair. 
The following Gentlemen were elected Members 
Rev. Davip Ineuis, Hamilton. 
S. M. Janvis, Esq., Toronto 
The following Donations were announced, and the thanks of the Institute voted to 
the Donor 
By the Hon. J. M- Brodhead, of Washington :— 
“United States Official Register for 1855.” 
= Report on the prince pal Fisheries of the American seas, by Lorenzo Sabine.” 
The following Papers were then read 
1. By the Rev. Professor Young, M.A.— 
* A New Proof of the Parallelogram of Forces.” 
2. By T. C. Keefer, Exq., C.E 


“On Civil Engineering.” 


rHIRTEKNTH ORDINARY MEETING—29(A March, 1856 


G. W, Attan, Esq, President, in the Chair 

a ap a ee eee 
Neavey W. Price, Eeq., Toronto 
Rev. Joun Jenninxos, Toronto 
Wittiam Swart, Esq., Belleville 
Rev. R. J. MacGronas, Streetaville. 
Joun O. Hart, Eaq., Hamilton. 
Rev. Eouenp Batpwis, M.A., Toronto 
Cuoantes Grirrtx, Esq., Toronto 
A. N. Macrean, Esq., Toronto 
F. P. Hixcxs, Eeq, Toronto. 


Jonn C. Getxir, Esq., Toronto 
G. M. Evas Esq., M.A., Simcoe, C. W 
The foll ng Donations ‘ rmnounced. and the thanks of the Institute voted 


tothe Donors 


1. By James Alexander, Esq 

* Suggestions - 

2. By Mr. W. Couper 
Six species of exotic Dvtescida 


for a Simple System of Decimal Notation and Currency 


Ten sper es of exol Lamilli orna 
A Racoon Ski 
The f owing Papers were then read 


1. By Colonel Baron de Rotter urg— 


j ” 


** Some Observations on the supposed Self-luminosity of the planet Neptune 
2. By Allred Brunel, Esq., C. E 

“Economy of Ful for Steam Machinery.’ 

The President intimated, by order of the Council, that at the following meeting 
the Portrait of the First President of the Canadian Institute would be hung ap in 
the Hall of the Institute, and that Sir William Edmond Logan—on whom, since 


the passing of the resolutions which were then to be carried into effect, Her Ma- 








ANADIAN INSTITUTE 





























CANADIAN INSTITUTE. 405 








tender to you our most bearty congratulations on the high, but justiy merited, 
nors with w it has pleased Ller Majesty to mark her sense of your distin- 





ol 








n Witstam | iAN replied—* Mr. President, 1 am very iteful to yourself, to 

the Cou , and to the Members of the Canadian Institute, for the very flattering 
y ! pleased to speak of m yur address—for your 

h w ne and for ¢ yratulations w you offer me, on my success in 
} und in England. Whatever dist ns we , may be bestowed on us 
ita distance, it is upon t reapect, esteem, and confidence shewn us at bome, 
that r happins ind satisfaction must chiefly depend. I can assure you, with 
‘ that t r conferred uy me when you elected me the First Presi- 
lent of the Institute, waa ughly prise 1, although the circumstances of a dis- 
. | tent pursuit of the investigations with which lam charged 

endered it extremely ficult for me to be of much us 1 your proceedings. And 
If " 7 pliment that you } place al » of me by the 
ide of my friend, and muci more worthy successor, Colonel , whose con- 





stant exertions in the exact observation of Meteorological phenomena, have tended 


itly to epread the name of Toronto in the scientific world. It is a fortunate 
ircumstance for me that my name should be connected with an act of grace on 
the part of Her M njesty, which serves to confirm your feeling in regard to the 


fact that as Canadians we enjoy a full share in the honors and privileges of British 


subjects. And I am proud to think that it was, perhaps, more because I was a 
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Caradian, in whom the inhabitants of the Province had reposed some trust, that 


the honor which has been conferred upon me by Her Majesty was so easily obtain- 


ed. That lam proud of the honors whith have been bestowed upon me by the 


Emperor of France, in respect to my geological labors, and also by my brother 
Leoiog ists in England, there can be no doubt But | have etriven for these honors 
because | have considered they would tend to promote th onfidence which the 
inhabitants of the Province have reposed me, in my er avors to leveloy e the 


truth in regard to the mineral resources of the Province: and in this work none 
could have been more interested in my success than the Members of this Institute. 
We have on the other side of the hall*® an evidence of the interest taken by the 


Institute in the Geological Survey, and you have, in publishing what appears with- 


in that frame, published the one-hali of what is included in the enlarged 1 ap which 


I presented to the exhibition at Paria. You have in it the whole of the Ge ology 
of Canada, as far as it is at present understood, and 1 think it will, pert aps, not 
be disagreeable to you that I should submit a short account of ita leading features,”’ 

Sir William then procee de lto exp sin the Geologica! M p, and illustrated, first, 
the conformity of the physical structure of the country to its geography ; secondly, 


the difference in conditions between the eastern and weatern troughs of North 


America whi run through Canada ind t NyvY,a « ata which i con 
sidered a very striking one in regard to the physical structure of Caneda; the want 
of all the formations which exiat between the Laurentian rocks and tl I pper Si- 
lurian, viz, the whole of the Lower Silurian rocks » the north side of the granite 
ridge He had learned, while Europe, that this last circumstance was applica- 
ble also to Russia These fa ta, proving the existence of land round the North 
Pole, at the time of the deposit of the Lower Silurian, were thre great scientific 


facta which have been brought out by the examination made by himsclf and his 
associates in Canada 

The Wollaston Medal, and the Gold Medal of Honor received by Sir William 
from the Emperor of France, were then produced for the inspection of the Mem- 
bers, along with a work containing the sketch of the Geology of Canada, which he 


“4 


vwidered it proper to prepare and present to the Jury f the first clase, as 





had ec 
explanatory of the Geolog al Map in the Paris Exhibition 


The following P 








pers were then sead 


1. By Paul Kane, Esq.- 
“On the Habits and Customs of the Walla-Wallas, one of the North American 
Indian Tribes,” from the Journal of the Author 
2. By Professor Chapman :— 
“ Brief Notes by Lieutenant Maury, of Washington, on some comparative phe- 
nomena of the North and South Atlantic Oceans 
By Professor Chapman :— 


Some fossil specimens from the Crimea examined ar i described 


* The G 
to illustrate Sir William Logan's paper, “On the Physical Structure « 


Ological Map of Upper Canada. published in the Journal, Old Series, Vol. II, p. 1, 
f the Western Dis 
trict of Upper Canada,” which occupied one side of the Hall, was here referred t On the 





other was hung the large Parisian Geological Map of the whole Province, and the neigh- 
bouring districts, which he empleyed in illustrating the peculiar physical structure and 
geological format ons both of Upper and Lower Canada, as established Iw the labours of 


the Geological Survey. 
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FIFTEENTH ORDINARY MEETING—1¥ih April, 1858. 
G. W. Attax, Esq., President, in the Chair. 
The following Gentleman was elected a Member 
tev. Professor Aupeny, M.A., Trinity College, Toronto 

The following letter from the Provincial Secretary was read. 

Secretary's Office, 
Toronto, 15th April, 1856, 

Sir—I am commanded by His Excellency the Governor General, to acknowledge 
the receipt of the Memorial of the Canadian Institute, signed by you, as the Pre- 
sident of the Society, praying His Excellency to cause provision to be made for 
carrying on the Geological Survey of the Province on a more extended scale, so as 
to insure its completion in every detail, at the earliest possible period, 

His Excellency desires me to request you to assure the Canadian Institute 
that he entirely coincides in the opinion expressed in their Memorial, as to the im- 
portance to the Province, both in a scientific and economical point of view, of the 
Geological Survey, and as to the value of the services of the distinguished Cana- 
dian by whom it has been conducted 

I am to add that the prayer of the Memorial will receive His Ex ellency’s full 


consideration. 
I have the honor to be, 


Sir, vour most obedient servant, 
Groner KE, Canrien, 
Secretary. 
G. W. Allan, Esq., President Canadian Institute, 
Toronto 
, and the thanks of the Institute voted to 
the Donors 

1. By Robert A. Harrison, B.C.L., Toronto— 

Package of Antiquarian Papers. 
9. By 7.0 Gregory, Esq., Windsor, C. W 

Collection of Fossil Elk Horns 
3. By W. C. Chewett, Esq., M. D. 


A letter was read by Professor Cherriman from Dr. Chewett, intimating a dona- 


The following Donations were announced 


tion of Fifty Pounds worth of Books to the Library of the Institute, to be 
selected by the Council, from the stock of Mesers. Maclear & Co. 

On the recommendation of the Council, Dr. Chewett was nominated for elec- 
tion as a Life Member 


— 


By the Publishers, through A. H. Armour, Esq.— 

** Appleton's Cyclopedia of Biography.” 1 vol, 

. By the Hon. J. M. Brodhead, of Washington— 

“ Maps and Views to accompany the President's Message and Documents, 
1854-5.” 1 vol 

“ Dr. Jackson's Report or the Michigan Mineral District, 1847-9, with Geologi- 
cal Maps, &c.” 

“ Forster & Whitney's Reports on the Copper and Iron Districts of Lake Supe- 


ao 


rior. Parts L. and IL, 1850-51, with Geological Maps, &c.” 
The following Papers were then read : 
By E. A. Meredith, Esq., LLB— 
“On the Influence of the recent Gold Discoveries on Prices.” 


~ 
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i the following report 
€ : ted at the last thly meeting of t Natural History 
re into the best methods of rearing fish from epawn, with the view 
lepartment of Natural History, and render it subservient to the 
Province of Canada, beg to report— 
u ee hay ad pportunity of discussing the subject or 
in in reference to it, in consequence of the absence of Mr. Alfred 
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Perry, at Toronto, during the greater part of the intervening time ; and, therefore, 
beg further time for that purpose. Respectfully submitted, 


Jos, T. Durroy, 
Montreal, 31st March, 1856. 


The report was received and adopted; and the Committee allowed until next or 
dinary meeting to draw up their report. 

The following donations were received, and the thanks of the Society ordered 
to be conveyed to the respective donors ;—from Dr. Kingdom, R. C. Rifles, 
volumes of Reports, embracing the Meteorology of the United States, from 1826 to 
1842 inclusive. From W. Woodwork, Esq , of St. Eustache, two curious specimens 
of Indian corn. 


three 


Dr. Barnston read the following report : 
Report of the Sub-Committee authorised by the Committee appointed by the Coun- 
cil of the Natural History Society of Montreal, at a special meeting held 10th 
March, 1856, to examine the Meteorological Observatory of Charles Smallwood, 

M. D., at St. Martin, Isle Jeaus, CE. and to report thereon, 

On Tuesday, March 25th, the Committee, consisting of the Vice-Presidentsa, Dra. 
Workman and Hingston, Mr. Rennie, and Dr, Barnston, assembled at the Council- 
room of the Natural Listery Society, and left town at half past three in the after- 
noon, in company with a few other gentlemen interested in the promotion of Me 
teorological science. After a somewhat perilous journey over bad roads, they 
arrived safely in the village of St. Martin, where they were received by Dr Small- 
wood, who shewed every attention to his visitors, and exhibited the whole appara- 
tus connected with his Observatory, at the same time explaining the nature and 
uses of each instrament. From the information derived through his kindness, the 
Sub-Committee are enabled to furnish the Society with the following details, which 
are by no means so minute and extended as they could desire. 

The Observatory is situated in the village of St. Martin, on the Isle Jesus, about 
nine miles due weat of Montreal, in lat, 45° 32’ N. and long. 78° 36’ W., or 
4b. 54m. 208, intime from Greenwich. It is a small square wooden building, 
conveniently situated in an open space, a few yards N. W. of his dwelling house. 
It is placed in the magnetic meridian, and its roof is furnished with a sliding shut- 
ter, which, when opened, enables him to obtain observations of stars as they pass 
the meridian, for which purpose a small transit instrument is used. The appara 
tus to be seen within the building may be described as follows: 

Of the Barometers there are—1. A Newman's standard, the brass scale of which 
extends from the cistern to the top of the tube. The tube itself is 0.6 of an inch 
in diameter internally, and is so contrived that its oscillations can be taken by pho- 
tography ;—2. A standard by Negretti and Zambe ; and—3. Another instrument 
with a smaller tube. The cistern of the barometer is 118 feet above the level of! 
the sea. 

The Thermometers consist of Rutherford & Lixes’ self-registering—a standard 
thermometer where the reading coincides with that existing at the Kew Observa- 
tory. There is likewise a wet bulb-thermometer (or psyehromatic) from which are 
deduced the temperature ef the dew point, the elastic force and weight of aqueous 
vapour, and the humidity of the atmosphere. 

The observatory also possesses an instrument for registering the intensity of the 
solar rays, and another for terrestrial radiation—the latter being furnished with 
parabolic speculum, possessing 100 inch Sous. 

E 
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The Anemoscope is sell-registering, and shews the direction of the wind; while 
the Anemometer records constantly its velocity in miles. The latter instrument is 
simple aod novel in construction, and furnishes results which coincide with those 
in ude at Toronto, Liverpool, and other places Attached to it is a self-registering 
Rain-guage, which shews the commencement and the termination of each fall of 


rain and the amount in tenths of an inch 

The Snow-guage presents a surface of two hundred square inches, while there is 
en Evaporator, with a surface of fifty inches 

Among other instruments may be mentioned those:—1. For ascertaining the 
amount of dew; 2. For measurirg the amount of water in a given quantity of 
@ouw ; and 3. For the measurement of the degree of evaporation from the surface 
of ice 

The quantity of Ozone is registered by the methods adopted by Schombien and 
Moffat. 

Without the building, 


tricity, consisting of a long pole, 70 feet high, furnished with a slide or groove, 


is the apparatus for the investigation of atmoapherie elec- 


by means of which is hoisted an apparatas to which is attached a collecting lan- 
tern. This is supplied with two lamps which are kept constantly barning in 
order to secure insulation. The electricity thas collected is conveyed by copper 
wires to a conductor within the observatory, where it ts connectéd with a variety 
of electrometres and other contrivances by which is precisely ascertained the 
éntensify and kind 

Investigations are also made on the formation and varied shapes of snow crys- 
tals, of which copies were exhibited as obtained by the C \romotype process, which 
is intended to be likewise applied to the self-registration of the Barometer and 
Thermometer 

The fixed hours of observation daily are, 6 and 7, A. M., and 2, ® and 10, 
Pr M. Extra hours are often requisite, and indeed hourly aud minute obsetva- 
thons are sometimes necessary. 

it may be also mentioned that Dr. Smallwood invariably records observations 
upon stornis, the aurora borealia, meteors, and other phenomena, while notice is 
taken regularly of the periodic appearance of animals, birds, &- , as well as the 
time of the leafing and flowering of plants. 

Such then is but a short description of the apparatus by means ef which Dr. 
Smallwood has for many years sedulously carried out bis valuable Meteorological 
observations. The whole has been constructed at his own expense; and while 
many of the instruments bespeak their own cost, there are not a few coatrived 
by himself, which exhibita vast amount of ingenuity, combined with simplicity 
and economy. Not to speak of the outlay necessary to complete such a eeries of 
apparatus for standard observations, the greatest credit is due to Dr. Smallwood 
for the indefatigable manner in which he has laboured for years in the cause of 
Meteorological Science—unassisted by Government patronage, and unrecognised, 
even to the present day, by any Scientific Society or Institution. Bis observ:- 
tions extend so far back as the year 1841. Year by year be bas varied and ex- 
tended his investigations by means of gradual additions and new contrivances, 
antil at the present time, in spite of all difficulties and the shameful ehort-coming, 
on the part of those Authorities, Societies and Institutions, which should Wave ex- 
tended to him the right hand of support and recognition, it may be asserted, we 
believe, without contradiction, that he possesses the simplest and most ingenious 
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series of apparatus for Meteorological Observations in the Province ; nor can it be 
denied that, although the records of his investigations are still coufined to manu 
script, he has already, by example ax well as by occasional publications of part of 
his labours, done much to advance the cause of Meteorology in Canada. ; 

The Sub-Committee notice with pleasure the manificence of the Provincial Go- 
vernment in providing the Upper Province with the means for the establishment 
of several efficient stations for Meteorological purposes, and why should the 
valuable records of unquestionably the first Meteorologist in Lower Canada, ¢x- 
tending fifteen years back, be dormant and unseen? It is for this Socriety— 
comiug, at it does, within her legitimate province—to answer this question; and 
if the Provineial Government is likely to omit an acknowledgment, which it owes 
to a private individual, or to neglect an equally important duty to Lower Canada; 
in other and plainer words, to sacrifice it to the interests of its more favored 
sister Provinee, the Sub-Committee have no reserve in urging upou this Society, 
most reapectfully but most strenuously, the necessity of taking the sul.ject into 
immediate consideration, and of adopting such measures ag will most speedily 
bring to light the valuable but still hidden records of Dr. Smallwood's extended 
experience, and recommending at the same time the provision of such ample 
means as will enable him to sarry out more effectually those observations whieh 
will, no doubt, ultinately and under more favorable circumstances, lead to impor- 
tant :esulte—creditable alike to Science and its votary, acd beveficial to the gene 


ral welfare of the public, 


W. H. Urvestow, M. D., 
James Baunston, M. D, 

Montreal, March Slst, 1856. 

On motion of Rev. A. D. Campbell, seconded by Ass’t Com. Gen. Ibbetson, 
it was resolved that the Report of the Sub-Committee of the Council appointed to 
repart on the recent visit of a deputation to Dr. Smallwood’s Meteorviogical Qb- 
servatory, be adopted aid be referred to the Council, with full power to found « 
petition thereon, to the Houses of Legislature, now in session, for a supplementary 
grant in aid of Dr. Smallwood's efforts; for the establishment of a Provincial Ob- 
servarory in Montreal or ite neighbourhood; and for the general advancement of 
Meteorological Science in Lower Canada. 

The meeting then proceeded to ballot for members, when the following were 
elected :— 

As Corresponding Members:—Hon. G. EF. Cartier, Hon. F. Lemieux, and A. 
Brunel, E-}., of Toronto, and Rev. W. Brethour, M. A, of Ormstown, 

As Ordinary Members :—Rev. Professor Thomson, M. A., of Lennoxville; Rey 
Canon Gilson, M, A.; Deputy Com. Gen. Clarke, and John W. Haldimand, Eeq,, 
of Montreal, 


L. A. H. Latour, Esq., intimated that he was about to publish, in three vol. 
umes, s Manual of Dates, in form of Chronology, or encyclopedical repertory of 
the most important historical dates. This work he proposed to dedicate to the 
Members of the Nataral History Society. 


A. N. Rewnie, 
Secretary. 
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TO THE READER. 


“So numerdus a body as the Canadian Institute now is, ought to 
include a much greater number of working members ; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays, They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 

proceedings. 

“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal 
observation, muxt be readily producible by many members who have 
hitherto borne no active part in the Society's proceedings, but whose 
contributions would most effectually promote the objects which it is 


designed to accomplish.’ 


Extract from the Annual Report of 1856. 
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m the evening of the eighteenth, 


r back to th Fort, we arrived at Dr. Whit- 

a i lis 8 ted about twenty-live miles up 
Walla Kiver, where | was received very kindly by the 

Mis ind | ‘ Dr. WI in's duties included those of 
Superintendent the American Presbyterian Missions on the West 
sid t R M He had uilt himself a | of 
inb irnt cia for \ I of tim! r, Which, a stated above ; here 
extre scare He had r led at tl low slity, on the banks of 
the W Walla R f eight years, doing in his 
power to benefit the Indiar n } ! lle had br forty 
or fifty acres of land, in t \ ty of t river, under cultivation, 
and had a great 1 ny ft 1 < ! at ut tle iffor iter 
comfort to his f tha ild expect in such an isolated 
spot i 4 iw him four dd r which he kindly 
accompanied me { | hese Indians, t hk ve ise, 
eRe t W alla- Wallas \ ! Ihe ire alwa ill in 
war, 1 t r ia cust ( st ident il except 
that iN Lud ‘ ! viek nd ung ble 
Dr. Whitman t kK to the ta Ind < | To-n Kus, 
that | , ke \\ i 1am his tting 
pertex ced H s 1 ost L « be- 
held his | ) s be his « eter It only a 
hort bef ! t it he | I n 
vut ! H t ne f sor horses 
for | vy he 
was fil Live i | a wed tha a wl n 
lor i t } n rre thy irt. 
He sO ! ! t ded 
that , 4 7 } ‘ , 

| 

the | of « f t 1) { t most trifl cause, 
ind Vv preve! by ‘ r, { Doctor, 
sho ‘ J ! 1 r Ile \ » 2 t ire of 
what I w l ! 1 fir the sketel He t ed to 
look a l \ t | int } aouwg Vv h 1 i the r 
I was not going to give it to the Americans, against m he bore 
a stror ntipathy, superstitiously fancying that their possessing it 
would put him in the vel I, in vain, told him I should not 
give it to ther but, not being satisfied with this assurance, he 
attempted tt \ 1 ti ty vhen L seized him by the arm and 
snatched it fro: m He glanced at me like a fiend, and appe ared 


greatly enraged, but b 


» to recover from his surprise, 
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I left the lodge and mounted my horse, not without occasionally 


looking back to see if he might not send an arrow after me, a cir- 
ecumstance which would not have been at all pleasant, considering 
that the Kve-use Indians are most unerring marksmen. 

Usu lly, when I wished to take the lik s of an Indian, I walked 
into the lodge, sat down, and commenced without speaking, as an 
Indian under thes» circumstances will generally pretend not to 
notice If th "y did not like what Il was domg they woukl get up 
and walk away; but if I asked them to sit they most frequently 
refused supposing that it would have some injurious effect upon 
themselves In this manner | went into the lodge of Til-aw-kite, the 
Chief, and took his likeness without a word passing between us. 

Having enjoyed the kind hospitality of Dr. Whitman and his lady 
for four days, 1 returned to Fort Walla-Walla. On the day after 
my arrival at the Fort, a boy, one of the sons of Peo-Peo-mox-mox, 
the Chief of the Walla-Wallas, arrived at the ca Pp close to the 
Fort He was a few days in advance of a war party headed by his 
father, and composed of Walla-Walla and Kye-use Indians, which 
had been absent for eighteen months, and had been almost given up 
by the tribes. This party, numbering two hundred men, had started 
for California, for the purpose ¢ f revenging the death of another son 
of the Chief, who had been killed by some California emigrants ; and 


the mess: nger now arrive d, bring ng the most disastrous tidings not 


only of the total failure of the expedition, but also of their suffi ring 
and detention by sickness. Hearing that a messenger was coming 
in across the plains, | went to the Indian eamp and was there at 
his arriva). No sooner had he dismounted from his horse, than the 
whok ( mp, men, women and ‘ aren, suri yunded him, eagerly 
enquiring fier their absent fri , as they had hitherto received 
no int rem b \ md a re port that the | arty had been cut off by 


hostile tribes His downeast looks and silence confirmed the fears 
pened, and they set up a 


! 
tremendous howl, while he stood silent and dejected, with the tears 


that some dire calamity must have ha 


streaming down his face. At length, after much coaxing and en- 
treaty on their part, he commenced the recital of their misfortunes. 
After describing the progress of the journey up to the time of the 


ts appearance, during which he was 


disease (the measles) making 
listened to in breathless silence, he began to name its victims one 
after another. On the first name being mentioned, a terrific howl 
ensued, the women loosening their hair and gesticulating in a most 
violent manner. When this had subsided, he, after much persuasion, 
named a second, and a third, until he had numbered upwards of 
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thirty. The same signs of intense grief followed the mention of 
each name, presenting a scene which, accustomed as I was to Indian 
life, | must confess afleeted me deeply. 1 stood close by them, oa 
a log, with the interpreter of the Fort, who explained to me the 
Indian’s statement, which occupied nearly three hours. After this 
the excitement increased, and apprehensions were entertained at the 
Fort that it might lead to some hestile movement against the estab- 
lishment. This fewr, however, was groundless, as the Indians drew 
the distinction between the Hudson’s Bay Company and the Ameri 
eans. ‘They immediately sent messengers in every direction, on 
horseback, to spread the uews of the disaster among all the neigh- 
bouring tribes, and Mr. McBain and L both considered that Dr. 
Whitman and his family would be in great danger. 1 therefore 
determined to go and warn him ef what had occurred. It was six 
o'clock in the evening when I started, but I had a good horse, and 
arrived at his house in three hours. I told him of the arrival of the 
messenger and the excitement of the Indians, and advised him 
strongly to come to the Fort, for a while at least, until the Indians 
had cooled down; but he said he had lived so long amongst them, 
and had done so much for them, that he did not apprehend they 
would injure him. 1 remained with him only an hour, and hastened 
back to the Fort, where I arrived at one o’clock, A. M. Not 
wishing to expose myself unnecessarily to any danger arising from 
the superstitious notions which the Indians might attach to my 
having taken some of their likenesses, I remained at Fort Walla 
Walla four or five days, during which the war party had returne d, 
and I had an opportunity of taking the likeness of the great Chief 
Peo-peo-mox-mox, or the Yellow Serpent. Nothing of consequence 
occurred whilst I remained at the Fort, and in a few days I resumed 
my journey to the mountains 

It was about two months afterwards that [ first heard news from 
Fort Walla-Walla, by some men of the Hudson's Bay Company, 
who had overtaken me; and my grief and horror can be well 
imagined when they told m« the sad fate of those with whom I had 
so lately been a cherished guest It appeare d that the war party 
had brought the measles back with them, and that it spread with 


fearful rapidity through the neighbouring tribes, but more particus 
larly amongst the Kye ises Dr. Whitman, as a medical man, did 
all he could to stay its progress; but, owing to their injudicious 
mode of living, which he could not prevail on them to relinquish, 
great numbers of them died. At this time the Doctor's family con- 


sisted of himself, his wife, and a nephew, with two or three servanta, 
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the river and hastened to the Fort for assistance On his arrival, 
Mr. MeBain i vediatery sent out men with him, and bro t her 
in She bad fortunately suffers nothing more than the Iriygnht lhe 
number killed, including Dr. and Mra. Whitman and nephew, 
amounted to ! een Ihe other females and children were carried 
ol by the in itwoot Uh Wel lorthwit taken a8 WIVeSs 
by Til-aw-kite’s » and another A 1 1 emploved in a little mill 
forming part this vent, was spared to work the mil for 


the ludans. 


The dav f wing this awful tragedy, a Cathol Priest, who 
had not heard of t Niassact topped o1 r ed 
corpses stre nd t ’ lj to bury 
them, whi ‘ i I ‘ own 4 i A ive per 
mission was un ‘ i the ae " friendly 
to rds t { i (iy ft i ving the place 
h { ta stat {i ( 1 br r Mi ry ol 
the deceased Mr. Spa f ibout a 
hundre s off 1 place River ( er. Ile comm 
nicated to hu melane vy fate of bis friend, and ad ihim to 
fly as fast as ) or mm ail pr { id other se be 
another victim tl crave m ashare Of his provis s, and My 
Spa ir? non ird fu e! I ilety ol 
his vu ta t rt vii horse ¢ ped trom iim 


his way, | " noth reached the banks of the river t on the 
opp site side t t ln t ( id of ft hn t mndin a 
state of starvat ha eaten nothing for three days, everything 
me’ ng to beg t at it his va pia } cau Oi embarked in 
a small canoe and paddled across the river. He had no sooner 


landed than an Indian seized hun and dragged lim to his house, 





where he found a is family prisoners, and the Indians in full pos- 
session. These Indians were not of the ume tribe with those who 
had destroved Dy W hitman’s family, nor had they: 1 particly ited 
in the outrage, Dut having heard of it, ana len w that th whites 
‘ 1 includ i t r vengean { | lL on the 
fa f Mr. 5 y te { { ' tavres 





r olt ri s b Compan it ( i eatately 

+ 1 1 ] 

on hearing outlra i { W ai \¥ i, | i the 
occurrence t e in the Territor of the United Stat and of 


course the parties could have no further claim to the protection ol 
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the Company than such as humanity dictated, he at once purchased 
the release of all the prisoners, and from them the partic ilars of the 
massacre were afterwards obtained The Indians, in their negotia- 
tions with Mr. Ogden, offered to give up the prisoners for nothing, 
if he would guarantee that the United States would not go to war 
with them. but this, of course, he could not do Im liately on 
the receipt of the news in Oregon, four hundred vy inteers started 


for the Walla-Walla River to punish the Indians, but they met 


with very bad su ss, losing more men t 1 they killed of the 
enemy. Since that time a sanguinary war has been kept up without 
& prospect of any other result but that of exter ition to the 
Indians. From time to time the newspapers furnish some stirring 


or bloody lents of the Oregon war, and this winter | read in an 
American paper an account of the deat! t 1 old acquaintance, 


Peo-p -1 x-mox, the (Cnhielt of the W alla-Wa . “A 


iad been 


tak« n prisoner, and Was sf t while attempting to es 
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revealed the unseen, yet known planet, to the eye of astronomers, 
the reviewer thus proceeds : 

“ There are two facts connected with the newly-discovered planet, 

the one certain, and the other all but certain, which merit  par- 
ticular attention. The first of these is its deviation to a far greater 
extent than any one of those bodies heretofore known, from what is 
known as Bode’s law of the distances According to this law—or 
rather rule, seeing it simply expresses a fact of which no explanation 
whatever can be given, the various pl nets are pl wed at distances 
bearing a certain and uniform relation to each other: this pr yportion 
being that, the interval between Mercury and Venus being assumed 
as unity, the intervals between the successive orbs each double upon 
the one before it. Had the newly -discovered orb conformed to this 
rule, it would have been found at a distance of 3,600,000,000 miles 
from the sun. Its actual distance is about seven-ninths of this 
amount And sucha deviation, important and interesting in itself, 
as the first example of departure from a rule hitherto found univer- 
sal, derives additional interest from the fact, that, chiefly on it, con- 
jectures have already been founded relative to the possible existence 
of a second unknown orb, situated as much be y ynd the distance in- 
dicated by the law, as the present one falls within it. This con- 
jecture, however, must be left to time to verify. It is more than 
probable that, if such an orb exist, the meaus which have guided our 
telescopes with such unerring aim towards this one, must again be 
emploved for its discovery: its disturbing action be watched and 
waited for; and direct observation, almost powerless at such a dis- 
tance, be guided and led out by theory towards a mind-seen result, 

“The second of the two facts we have referred to is one of yet 
higher interest and j nportance and certainly one more un xpected 
still It is believed that the planet is self-luminous. This inference 
has been deduced from its high degree of visibility and great clear- 
ness of light, not only as compared, or rather contrasted with Uranus, 
but bevond what is comprehensible in conformity with the known 


principles of optics It is, indeed, conceivable, that the physical 


organisation of the orb mav be such, as shall give t its surtace a 
light-reflective power very far bevond all we } ive EX] ence of, at 
least among the other orbs of the system: but itis very juestionable 
whether umount of this, within the limits of pr bability, would 
account fora planet receiving little more than a third of the sun- 
light which Uranus receives, nearly ¢ jualling it in visibi , and far 
surpassing it l vidness of light. Here too, at all events, we are 


to rid the mind of eve ry bias, and 
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NEPTUNE. 





examination we shall see that whilst certain general characteristics 


{ 


belong to the two great divisions of t nets, yet when 
these are examined in detail there is by no means an unii agree- 
ment amongst them maivyiaually. 

The eight primary planets composing the} lar System are divided 
into two groups of four each, separated by the space which comprises 


La, VIZ: 


the orbits of t (st id planets The four iter r pia 
Mercury, Venus, t Earth, and Mars have greater censities t an the 
exterior Planets, are of Jess size, and with one exception are unpro- 
vided with moons. They rotate on their axes in rather more than 
double the time of the exterior wnets—they move round the sun 
with far greater velocity Their year varies from about three 1 onths, 
the vear of Mercury, to a vear and eleven months, t ear of Mars, 
(in round 1 vers), and their day is about twenty-four hours long. 

| four exterio! wets, viz., Jupiter, Saturn, Uranus, and Nep- 
tune have less densities than t interior om but their size) vastly 


greater. bi move round tl sun much slowel their year varies 
irom nearly twelve vears, whi isn the length of the ye rin duy ter, 


to one indred i sixty-four year shich ist | rth oft the year 


it Neptu ( i r day, as iar a is been ascertaimed, is about 
ten hours long Phus we see that wreased velocity of axial rotation, 
and, eons juentiv, Increase i centril ul force, Wilh its corre ponding 
diminished force of gravity at the surface, is a characteristic of the 


But thes er bod hay ) Increased means for compensa- 
ting the read ad am it ol ght they receive irom the un, dor they 
are all provided t ns in greater or lesser numbers; Jupiter 
has four moons; Saturn has eight, and several rings; Uranus four, 
and Neptune but one There are un any other differences ¢ sisting 
between these two g ups Wh i | have not time to dwell upon. 

But with regard to the ditlerences in density, size, &c., amongst 
tive j articular t sof these two great divisions of the Solar dys- 
tem—ali iM the nearest to the sun, is the densest body 
of the Solar Syst yet Marsa, w sutside the Earth, is denser 


t ' Venus I ids next to Mi cury i pr iat to the Sun, 
and Neptu which the “ outsider’ of the svstem is denser than 


el r Lra r Sat Sat 1 being the lightest b ly in the 
System. 

A vain, t Earth has a moon, but Niar While 1s Outside the Earth, 
has none. \ swas long supposed by Cassini, Short, and other 
astl ) { 11 mn, but t f es of ourt have 


LLcss. 
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planet; as well as the difficulties interposed in consequence of its 
remote distance from our earth, must necessarily render the absolute 
determination of all its peculiar phenomena a work of time. Mean- 
while it may be pe rmitted us to reason that, if Neptune is self-lumie 
nous, this condition may enable it, with its solitary satellite, to pos- 
sess a sufficiency of light for the existence and enjoyment of life by 
creatures of a higher organization than some feel disposed to accord 
to it, should life indeed exist upon it at present, 

With regard to the temperature of these remote bodies which 
must necessarily be dependent upon a variety of considerations, I 
cannot but think some allowance should be made for the greater 
amount of internal heat which may possibly be a condition of the 
superior planets ; for if, as some are disposed to consider, the Solar 
System had a common origin, and the planets originally were in an 
incandescent state, then under such circumstances the large r bodies 
would take longer to cool down than the smaller ones— and if any 
degree of probability is to be attached to such speculations, our 
friends on the confines of the system, (if such there be) may still be 
warmer than we give them credit for. 

I am not, however, going to inflict on the members of the Institute 
any dissertation on the plurality or non-plurality of worlds, which 
subject bas assuredly been sufliciently discussed of late years, 
leaving us all much of the same opinion still, although some ef us 
may have been convinced against our will But if any fee | disposed 
to view this vexed question under a new aspect, and see much that is 
valuable, original and interesting, presented in avery condensed form, 
I strongly recommend them to peruse a little work called “The 
Chemistry of the Stars,’’ written by Dr. George Wilson, the recent- 
ly appointed Professor of Technology, at Edinburgh ; and IL think 
they will come to the conclusion, that it contains as much as need be 
said upon the subject to convince us all, that it is not probable there 
is any planet in the Solar System adapted for the residence of beings 
constituted precisely as we are, 

I may add that when Neptune was discovered by Dr. Galle, it ap- 
peared asa star of the Sth magnitude ; its apparent diameter is 
about 2°-5 when in opposition, that of Uranus in the same position 
is about 4. If we had a first class telescope attached to this In- 
stitute, or to one of the Universities, we might have opportunities 
of satisfying ourselves by personal inspection of the comparative 


light given forth by these two planets. The acquisition of such an 


instrument is, I regret to say, still a consummation devoutly to be 
wished. 
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,. 
different views : while many see in the cor sequences of the gold dis- 


coveries thing but unr é f 1 few, including among their 


num» ‘ renious and acute vy, look more than doubt- 


1 seem disposed to belie t it had been better 
for th rid if gold nugg ad mained for ever buried in 


the ~ ot } arth. 
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Culloch was not less than from 12 to 35 per cent., while in Ireland 


it was mu h more.® 


europe a similar rise in prices, though not 
, could be shewn to have taken place ;f 
ance of prices 

m sure, as quite 

snada was rightl nsidered as one of 
world; now, assuredly, it is one of the 
lature bas been 


flicers of the 


es ol labour 


Members o ‘arhament and 
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at rates 


several advances being all 


ud small 


irse, that 


al Jour- 


55, published at Paris, we read at the 

année 1854 
' vu ra la fois trois a cuerre, le Choléra et la cherté des sub- 
sistances.” In another part of the same article it is stated that the price of meat in France 


in 1854 was 25 pr cnt. above the average pr.ce of preceding years. 
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in the value of money they had been fairly 


wwever, from this digression. I think that sufficient 
tablish the fact that a considerable advance in prices 
t five or six years taken place not only in Calitor- 
but in this country and throughout the Continent 

well as in Great Britain and the rest of Europe. 
juses, then, is this phe nomenon due? I answe r—firstly, 
the recent gold discoveries; secondly, and in a lesser 

war and other local and temporary causes. 

rmer of these causes only that we have now to do. 
however, on a discussion as to the degree of influ- 
operation of the gold discoveries in eflecting the 
assign to them, it may not be out of place to make 


irks in reference to the general fundamental laws 


ve values of commodities are commonly estimated by re- 
ferring the: the common measure or standard of value money ; 
in other » DI lative price the price ol every commo- 
dity being udu money. The relative prices of different 
commoditic any { u time are of course an accurate index of 
their relative val it that time. And if our standard of value 
rds of we ights and measures) invariable, the 
same commodity, at different times, would 
ely 18 relative values at those times. The fall or 
any article would shew precisely the fall or rise 
sur standard of value is not thus invariable, nor 
uch as the precious metals, which form the 
s liable (though not to the same extent as 

ies) to fluctuate in value. 
that a change of the price of any article may 
tinct classes of causes, either those aflecting the 
article itself, or those affecting the value of 

th mey wi vhich it is compared. 

Now the values of all commodities (gold and silver include d) are 


determined ultimately and permanently by their cost of production, 


temporarily and proximately by the relation existing between their 


demand and supply. The value of any article, considered as deter 

mined by the relation existing between the demand and supply, is 

styled its “market value ;’’ while its value, considered as regulated 

by its cost of production, is termed its “natural value.”” The market 

value of most commodities is constantly changing, now rising above 
o* 
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Let us turn now to California and Australia, and briefly examine 
the leading economic phenomena which have developed themselves 
those countries since the commencement of the gold discoveries ; 

vw of these facts will 1 think enable us to understand the 

in which the depreciation of the metals has taken place 

there, the measure and extent of that depreciation, and the steps 
by which similar effects are now being extended in ever widening 
circles over the whole of the commercial world. The events 
which followed the first announcement of gold on the banks of 
the Sacramento are too striking and too recent to be forgotten. 
From every quarter of the globe, including the Celestial Empire, 
flocked thither crowds of adventurers. Thousands of excited 
gold ‘ ekers perished miserably be fore reaching the looked for 
El Dorado, but their places were soon filled by others, and wave 
after wave of this living tide of motley pilgrims broke in sue- 
cession upon the shores of California. In a few months the 
population ruse from a few hundr ds to many thousands In less 
than two years andahalf it had rv iched 200,000; and now it is 
supposed to number nearly halfa million. Meanwhile the prices of 
all the necessaries of life and the money wages of labour had reached 
an almost fabulous height, and notwithstanding the efforts made by 
the States and other countries to meet the sudden and extraordinary 
demand for goods in this new market, prices maintained an unex- 
1. What occurred in 1848 in California, was repeated 


in 1851 in Australia—the phenomena in both places being essep- 


amp! od leve 


tially the same. I have selected Australia for more particular ex- 
amination in reference to the present enquiry, inasmuch as all the 
lia are fully given in official documents 


details regarding Austra 
which is not the case as respects California. 

The Sydney papers of the summer of 1851 brought to England 
the first intelligence of a new gold region in the Eastern world, and 
of the delirious excitement with which the dis« very was received in 
the Colony 


The then Lieut. Governor of Victoria, Mr. Latrobe, in a despatch 


of December of that year, represents the whole structure of society 


as being disorganized by the effect of the discoveries, and concludes 
by remarking: “It re ally becomes a question how the more sober 
operations of society, and even the functions of Government, may be 
carried on.”’ 

The immediate effects of the discovery on the money wages of 
labour and on the prices of provisions, points which more immedi- 
ately concern us in the present enquiry, are also given by the Lieut. 
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Governor im 4 paper ré ferred to in a de 8} h of January, 1852. In 
this paper it is stat d “that the wages of shearers rose from 12s. in 
1850 to 20s. in 1851; of reapers fro: . to 20s. and 25s. per 
acre ; of « mon labourers, from { 5s. and 20s. per day ; of 
coopers, from 5s. to 10s.; of shipwrigh rom 6s. to 10s.;’"’ and of 
all others at the same rates 

From December, 1550, to tm be j } added that the 


ns had risen as follow read, loaf, from 5d. 


prices ¢ ‘ prov 5 
to ls. 4d. and ls S8d.; butter from l. to 2s rig j Fresh 


meat doubled in price, and vegetabl vere raised from 50 to 100 
per cent 

Mr. St 
1 have 


1852 


money 


nd the 


interva we may expect t 
of commodities imported into the ¢ 
of prices in England and the other 
commodities are derived.” 
What Mr. Sterling 
now actually taken plac 
From the figures furnished in Mr. Latrobe's despatches appears 
that the mone) wes of labour nor tl per nt., and 
that the 1 1 price { pr bor lly great. other 


words, the purchasing power, or the value of gold, as compared with 


the things enumerat average 


about 5O per cent. The cause and the > 1 thi all in the 
value of gold was the reduction of ost of production in the 
Colony The ave rag quantity of g } ‘ a labourer could earn 
at the diggings became in an incredibly I the measure of 
the value of a day's labour, and that quantity of g 1 would, there- 
fore, only exchange for the produce of a day’s labour applied in any 
other way—an allowance, of course, being made for the severity and 
uncertainty of the gold digger’s toil 

The average sum gained at the gold fields was estimated, at the 
period referred to in Mr. Latrobe's despatches at £1 per day, and 
consequently this sum appears to have been but little above the 
average amount paid toa common day labourer. It is, indeed, 


worthy of remark that the wages of common labourers ranged, at least 
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for some time, higher than those of skilled labourers. This pro- 
bably arose from the fact that at the diggings all labourers, skilled and 
unskilled, were put nearly upon an equal footing. The mechanic or 
tradesman could not use the pick, the cradle, or rinsing box, better, 
probably not as well, as the h irdy labourer accustomed to toil in the 
fields. The natural cons quence wo ild be that the gold digging 
would prove especially attractive to the unskilled labourer, and con- 
sequently that very little labour of that kind would be left disposable 
in the Colony for other necessary purposes. Hence the extraordinary 
rise inthe m mey wages of common labourers as distin ruished from 
artisans or mechanics. 

We have thus shewn that the immediate effect of the gold dis- 
coverics in Australia, (and the same is true of California,) was a 
fall in the value of gold in the Colony, as compared with labour and 
provisions, a fallin value proportioned to and measured by the re- 
duction of its cost of produ tion. 


W hen we pass from the gold raising to the gold importing countries 
and attempt to trace the operation of those discoveries in the latter, 
the results are not, perhaps, quite so obvious. 

The reduction in the cost of production of gold in Australia and 
California does not immediately and necessarily affect the value of 
labour and its products in other countries, because the labour of 
those countries cannot be at once applied to the production of gold 
on the same terms as the labour in the neighbourhood of the mines. 
Ultimately, indeed, the value of gold everywhere must be regulated 
by its cost of production in Australia and California, assuming 
always, that the latter countries can continue to supply an unlimited 
quantity of the metal at a lower rate than the mines previously in 
use. 

Those foreign countries, whose commercial relations with the 
new gold raising countries are the most intimate and extensive, will 
be the first to feel the effects of the increase of the precious metals. 

The immediate and direct effects of the discoveries in those 
countries, will, it seems to me, be 

To diminish the supply, and consequent'y raise the value of 
labour (and therefore of all its products), by withdrawing from those 
countries to the gold tieldsa large portion f its available stock of 
productive labour. 

the deman rand nsequent)s 


p! 
fT } 
l 


pr s of all cor iities ported thence to the gold regions. 
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To lower the value of the precious metals by suddenly increas- 
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ing the quantity of the curre ney and conse¢ quently the proportion 
which it bears to the commodities in circulation 

All countries which have contributed a quota of their citizens to 
swell the number of settlers in the gold regions (and what coun- 


try has not?) or which s ipply them with any portion of their 
g ods, must, in greater or less de gree, feel the effects of each and 
all of these processes, all of wh are silently buat constantly at 
work, and have alr uly, I feel satisfied, extended much farther and 
operat d much more powerfully than is gene rally imagined. 

England and the United States were. as might have been antici- 


\ 


I ated, the countries most speedily and directly affected— England 


from her connection wit} Austra i, tl States from their connec- 
nection with California—and through England and the States the 
effects were necessarily propagated by a species of commercial con- 


duction to this « yuntry and to others. 

We have thus indicated some of the process by which the in- 
fluence of the gold discoveries extended itself to foreign countries 

As to the existence of thes processes, or as to their tendencies 
there is no room for doubt It is, however, absolute ly impossible to 
measure their precise share either individually or collectively in the 
general result The forees which come under consideration in 
the domain of practical political economy (unlike those with w hieh 
the mechanical philosopher has to deal) refuse to submit to rigid 
measurement, and we must content ourselves with seeing the general 
result towards which they severally contribute without hoping to 
ascertain how much of the effect is due to each force separately. 

Within a very few years California has withdrawn from the pro- 
ducing classes of the States probably more than 50,000 able bodied 
men. Australia in the same way has absorbed in a few years a large 
portion of the productive labor of Great Britain. The entire emi- 
gration from Gireat Britain to Australia, since the discovery of gold 
there, is probably little short of a quarter of a million of souls. 

In both cases the sudden subtraction from the labour market of 


| 


the parent states of so considerable portion of the whole stock must 
have had a direct and obvious tendency to raise the value of labour, 
and conseg rently of all the produ ‘ts of labour, in those countries. 
But more than this, the labourers thus transplanted to the gold 
countries change their economic character—from being, for the most 
part, producers of commodities in and for the home market, they 
suddenly become consumers, and gen rally extravagant consumers, of 


those very commodities. They enter the home markets, in fact, as 


formidable competitors with the consumers they have left behind. 
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The truth of the last remark is forcibly illustrated by Australian 
statistics ; from ollicial statements of the imports to Sydney, we find 
that the average amount of the imports for the ten years preceding 
the gold discoveries was little more than £1,000,000 sterling, while 
in 1553 and 1Sé4 the annual imports to that port averaged fully 
£6,000,000. 

The prices of labour and of commodities in Great Britain and 
the States must therefore have been raised in virtue of both the 
causes Which | have pointed out ; for whilst the supply of labour and 
commodities in those countries was reduced, the demand for labour 
and commodities was actually increased. 

We now come to consider the third, and, doubtless, the most 
influential as well as the most obvious of the assigned causes of 
the fall of the value of gold in the gold importing countries, | 
mean the sudden and extraordinary augmentation in the mass of 
the precious metal as compared with the mass of commodities in 
those countries. No one can doubt that if the mass of the precious 
metal in the world became sudde uly doubled or trebled, the prices 
of all commodities would at once be doubled or trebled as the case 
might be. Such sudden changes in the mass of the precious metals 
are of course impossible ; « hanges in the amount of the metallie cur- 
rency when they do occur, are generally, as has already been observed, 
the gradual result of years, and when this is the case the ultimate 
effect of the increase of the precious me tals on prices may be ma- 
terially modified by the change which has taken place simultaneously 
in the value of the agyregate of commodities. 

Prices (so far as they are affected by the cause under consider- 
ation) would rise or fall according to the relative increase in the 
mass of metal and commodities. If the mass of the precious metals 
had outstripped in its growth the mass of commodities, prices would 
be raised. If, on the other hand, commodities had increased more 
rapidly than the metals the prices of commodities would be lowered. 

There can be little doubt, ] imagine, that since the gold discoveries 
in California and Australia, gold has been increasing much more 
rapidly than commodities, and consequently (in obedience to the law 
just stated), the prices of commodities must, as a matter of course, 
have been raised during that period. 

At the beginning of the present century the annual value of the 
precious metals raised from all the mines of the world, was, according 
to the ealeulation of Humboldt, somewhat under £10,000,000 sterling. 
From 1800 to 1510 (owing to the increasing yield during that 


period of the American mines), the tvtal annual produce steadily 
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calculates at 3 per cent. of the whole, or upwards of £11,400,000 per 
annum. 
Again, the annual consumption of the precious metals in the arts 


he estimates at £11,200,000, 


Wear and tear and loss of coin : £ 5,700,000 
Increase of currency .... ebsites 11,400,000 
Used in the arts See cud 11,200,000 

Total... cee eee £258,300,000 


In reference to the last item, MeCulloch remarks, “ this quantity, 
however great it may appear will be increased with the increase of 
population and the spread of refinement and the arts; and it will, 
by any thing like a considerable fall in 


the value of bullion.” Indeed I believe there can be little doubt 


also, be certainly inereased 


that aire udy the decline in th ? value of M4 iid bulli mn has eau ed it to 


be emploved in various new branches of manufactures and the arta, 


and the tendency of this increased demand for gold will be of course, 


heck the ck cline in its value. 


‘“ 


pro tanto” to « 
From a careful examination of all the authorities to which 1 have 
had access on the matter, I have arrived at the conclusion that the 
whole amount of gold raised since 1848 to the beginning of the 
pre it vear is n much under 300 millions, and that t whole 


amount coined during the same period may be estimated at upwards 


of 180 millions 


Had the whole of this enormous amount of coin been suddenly 
thrown upon the currency of the world, the effect would have been 
(as ras before the whole mass of the currency of the world to 


be £380,000.000,) an average decline in the value of gold througb- 


out the world, of nearly 50 per cent. 

But as in reality the rate of influx of the new gold is very differ- 
ent in different countries, and as the effect of this cause in any par- 
ticular country is directly proportioned to its rate of influx into that 
country, as compared of course with the amount already in existence 


there, the decline in the value of gold in some countries would 


have been above and in others below this averag 

The addition to the coin has, however, not been instantaneous, it 
has been spread over a period of 8 years, and during that ti owing 
to the extraordinary impulse given to commerce from t] ld discov- 
eries t : from free trade and other causes) the produ ion of 
com? litiee hae bh en going forw iY | with a consta t] Increasing en- 
ergy, so that the whole mass of commodities in the world in 1856 far 


ls in value the f commodities in 1848, and therefore th 
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pressure of business was such as to render an increase in the engi- 
neering staff of the establishment necessary. 

A late ingenious writer* on this subject has, it appears to me, 
needlessly complicated the question as to the effect of the recent in- 
crease of gold on prices, by a minute consideration of the processes by 
which the new gold gets into the currency of a country. That it 
does 80 is tol rably plain, nor indeed does there seem to me to he 
any great mystery as to the processes by which the result is brought 
about. A recent American writer on this matter truly says that 
“currency, like water, seeks a level, and the gold of California thus 
becomes mingled with the metallic currency of the world. If prices 
rise here, because our gold is falling below its value in Evrope, some 
of it will be taken away to Europe till prices will cease to rise with 
us.’ It may, however, be argued that although the gold portion 
of the curreney of a nation or of the world may be shewn to have 
been considerably increased, yet it by no means follows that the 
general mass of the currency (bank notes and every other kind of 
paper money being included in the term) of that nation or of the 
world at large has been augmented in the same ratio, It is 
found, however, in practice that the proportion that the metallie 
part of the currency bears to the paper is in a given country nearly 
constant ; so that, in truth, any increase of the precious metals brings 
with it a corresponding increase in the whole mass of the currency 
of the country.t 

It is asserted, however, by some, that the influx of the precious 
metals from the recently opened gold fields, whatever effects on prices 
they may be destined ultimately to produce, could not possibly in 
so short a time have made any sensible alteration in the general 
level of prices. This impression, one very commonly received, seems 
to be the result of an erroneous view of the consequences which 
flowed from the discovery of the silver mines of Mexico towards the 
close of the fifteenth century. It is taken for granted that there is 
a strict analogy between that case and the present, and that the 
effects then pr duced may therefore be expected to be repeated now 
in precisely the same way and at the same time. A_ brief review, 
however, of the facts connected with the influx into Europe of the 

* John Lalor 


¢ In Ireland we find that the circulation of Bank notes in 1849 was only £3,811,46, while 


in 1854 it had reached £6,546,000. From the August number of * Hunt’s Merchants’ Maga- 
zine,” w h came t mands while the sheets were in press, I find that in 18 the 
entire currency of the Union was $$25,922,038, and in 1556 §665,122,595, an increase of more 


than 100 per cent. See page 167. 
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skill, and the em] 


processes. Gold, on the contrary, requires neither capital nor skill, 


yoyment of complicated nie chanical and chemk al 


but is, as it were, the immediate and direct result of manual labour. 


In the case of silver, its cost of production will be reduted by any 
improvement in the mechanical or chemical processes ¢ mployed, or 


by any cheapening of the materials made use of in its manufacture. 


In the case of gold, there is no room for the operation of these 
causes The cost of | roduction, if lowered at all, must be lowered 
] 


simply because the unskilled labour employed in the gold diggings 


(the very term implies the rudeness of the operati#h) is compara- 


| 
tively more productive than the labour previously applied to the 
same object The reduction must, therefore, be, at least in the 


country where tt is pre duced, instantaneous, and so it has been in both 


California and Australia. “ We must not, therefore,” says Mr. Ster- 
ling, * rashly conclude that because the increase of silver from the 
Mexican mines did not materially affect general prices in Europe for 
more than half a e ntury, the saine or anything like the same time 
must elapse before (the present increase of) gold will create a great 
permanent and universal elevation of prices in all the markets of the 


world 


As this paper has already extended considerably beyond the 
limits within which 1 had h yped to compress it, 1 shall now brit fly 


recapitulate some of the conclusions which appear to me to be 


plair ly de ducible from the foregoing facts and arguments. 

That the immediate effect of the gold discoveries in California 
and Australia was avery great re duction of the cost of production 
of gold in those countries respective ly. 

That the value of gold, as con pare d with labour and the products of 
labour in those countries, immediately fell, and that the fall in its value 
was due to and measured by the reduction in its cost of production. 

Phat the surplus gold of California and Australia, being carried by 
the thousand channels of commerce to other countries, has already 
produced in the latter a decline in its value proportioned pretty 
nearly to the extent of their commercial dealings with the new 
gold producing countries. 

That in the gold importing countries the fall in the value of gold 
is still going on, and that it is not likely to reach its ultimate limit 
for some years to come. 


That assuming, as | believe we may safely do,* that the new gold 


°°. 40st recent accounts from Australia and California agree in stating that the supplies 
of gold in those countries are perfectiy inexhaustible There appears to be, moreover, a 


great probability that new auriferous regions will ere long be added to the list 
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regions are cay able of supplying an indefinite quantity of gold, the 
value of g ld will not sink univers ally to its permane nt orn itural 
value, until the whole of the annual yield is mer ly sufficient to meet 
the dema ls of commerce 

That 1 that time shall arrive tl) ulue of gold in any country 
will b letermined solely by th t of obtaining it in that « try 
and not! else 

In th ling re rks I ha not discussed t! luence of the 
late w f " happils ‘ f it as past r of many 
ther « imstar s which a Imitted | ill to } exercised a 
very ¢ | } 1 ra ‘ f man ‘ 7 lit 2 
both { la and elsewher r the last t rt e years 

Asr part ir localit r part lar class f mmodi 
ties t! 1 rT f th ca I d bt hav been con- 
siderab! Crla r | r, at tl rating causes, I may 
observe that t r inf | whatever ite am t mav be 
is ¢ i litlerent ta oh wt ty that f +} ’ id over- 
sea. ina s the offant f the form — orary and 
local, whereas t! f t lat re permanent and co-extensive 
with t! ‘ mer f t 1 


Re; rf on the Cr} loration f Lakes Superi w and Huron. By the 

Count De Kottermund. 

(Printed by order of the Legislative Assembly, April, 1856.) 

In the Report of this « x] loration, undertaken at the public expense 
by the Count de Rottermund, we look in vain for a single new fact 
of any practical or scientific value This might indeed have been 
predicted, @ priori: the ground having been alr udy traversed and 
reported upon by the Officers of the Geological Commissi W hen 
we affirm, however, that the R port of the Count de Rottermund econ- 
tains nothing new, nothing previously unknown, in the way of facts, 
we do not mean to imply that it is altogether destitute of new an- 
nouncements. Some of these, if we are to look upon the work as an 
exponent of Canadian Science, are not exactly calculated to add to 
our reputation in the geological world It is now well known, from 
the researches of Sir William Logan and Mr. Murray, that th prin- 


cipal rock formations along the northern shores of Lakes Huron and 
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Superior, belong, apart from the intrusive and overlying traps, to 
two distinct groups: the Cambrian or Huronian, underlying the 
Lower Silurians ; and the Gneissoid or Laurentian formation of still 
older date. So far as present researches go, neither of these groups® 
have yielded a single trace of fossils. The Count in his Report, how- 
ever, in reference to this, tells us, that “a most important fact is the 
discovery of fossils about Lake Superior.” An important fact it 
would be, truly, were the fossils discovered there, in situ; but when 
we state that the Count’s fossils—and we have seen them—are sim- 
ply | pper Silurian forms obtained from drifted limestone boulders, 
the pretended discovery, so ostentatiously announced, might be sub- 
jected to a somewhat undignified comparison. 

Our mention of the Huronian rocks reminds us of another illus- 
trative trait of a very similar kind, occurring almost at the commence- 
ment of the Report. It is there stated, that the rock formations will 

e divided “for the present into two distinct classes, namely into 

lweozoie and azoie rocks, following in this, Mr. Murchison. These 
terms are already in use among the learned of Europe. I shall 
arrange the palwozoic rocks according to the fossils which I discoy- 
ered in the different localities, whether of Lake Superior or Lake 
Huron This classification demands great attention, and very 


minute discrimination to avoid the solecism of giving names accord- 
ing to individual fancy, not used in the scientific world. Such are 
the names applied to formations in Canada, of Huronian, Sillery, 
Laurentine, Richelieu, peculiar to the localities which they indicate, 
substituted for Jurassic, Carboniferous, Cambrian, Devonian, &c., 
which are so well classified, defined and admitted throuchout the 
scientific world.” This is, of course, an attempted hit at Sir William 
Logan. On reading it, a stranger to our Geology would naturally 

‘er that Sir William had substituted the term Huronian for that of 
Jurassic, Sillery for Carboniferous, and so on; and, p rhaps, that is 
really what the Count means to imply; since by reference to another 
of his Reports,t we find him quite ready to acknowledge the pre- 
sence of Jurassic rocks in Canada. The facts were these: Sir Wm. 
Logan had mentioned the occurrence of an oolitic limestone near 
Quebec, and the Count—forgetful apparently of the ele mentary fact 
that oolitic limestones are not confined to the so-called Oolitie or 
Jurassic period, but are common to various epochs—jumped at once 


* We refer, of course, to the localities now under consideration. It yet remains to be seen 
if our Huronian rocks be really the equivalents of the European Cambrians, 


t Rapport Géologiq: ic VM. De Rottermund, addressé &Son Honneur le Maire de Qué- 
bec, Mars, 1855 
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metals, minerals, and some half-a-dozen fossils, given at page 5 of the 
Report, the genus Hippurites (or Hyppurites according to the or- 
thography of the report) is enumerated. Now, although the true 
zoological allinities of the extinct hippurite have yet, perhaps, to be 
determined, the geological age of these characteristic fossils—re- 
stricting them entirely to the Cretaceous epoch—is fixed beyond a 
doubt. Hence on the authority of this Report, issued as it were 
under the sanction of the Canadian Government, we may expect be- 
fore long to find some foreign author quoting these rocks as occur- 
ring amongst the formations of Lake Huron. 

With reference to the Old and New Red Sandstones mentioned 
above, our author states :—“ The sulphurets are found north and 
north-east from the lake. 1 discovered in old Red Sandstone, copper 
in a native state. Incoming down Lake Huron [Superior |, between 
Batcheewauanong and Goulais Bav, we find a new red sandstone and 
variegated sandstone; | should not feel surprised, if on minute search 
we should find coal in rear of Gros Cap, above Sault Ste. Marie. I 
discovered no evidence characteristic of the current of polarization ; 
that is to say, of that current, which, passing through the centre of 
the earth to the Zenith, ensures the existence of dé ep veins, and 
I should be therefore slow to aflirm that the veins of copper extend to 
any great d »pth. > We know not, for on that point the Rep rt is 
dumb, how this last operation was effected; neither, in our scientific 
darkness, can we venture to guess at the nature of the process em- 
ployed, unless the whole thing were done ofl-hand by the same kind 
of intuitive perception which seems to have been so succi ssfully con- 
cerned in the determination of the sandstone ages. But seriously, 
we ask, in a scientific report of 1855, can such things be ? And yet, 
the curious current of polarization alluded to above, is quite a mode- 
rate idea compared with some of the peculiar views enunciated in the 
more purely theoretical portions of the Report. In one place, for 
example, we have the following original view of the origin of the 
copper and other ores of the district in question : 

‘Copper ore and ores of all other descriptions are the results of 
the decomposition of prunitive rocks, but on Lake Superior the 
copper, in its native state is due to the deposit of certain species of 
organic matters which have a tendency to increase the electro-chemi- 
cal action, and which decompose the sulphurets, oxides, &c., which 
the abundant deposit of matter containing traces of tale serpentine 
and chlorites, has brought together or concentrated in a certain 
limited space. For nearly all the rocks contain in the crystalline 
cleavage, and also in the veins, these matters which appear some- 
n* 
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indeed, it be not the state of 


combination of detritus, of desintegration of primitive rocks which 


times to be a sort of cementation, if 
have arrived at the state of sandstone and greywacke.” 

In another part of the Report, we find some still more astonishing 
theories gravely set forth in elucidation of that vexed question, the 
production of metallie veins. In order to avoid the charge of garbled 
quotations, and asan example of our author’s logic, and peculiar 
treatment of his subject, we give the extract entire We quote, as 


vefore, from the authorized English version of the R port 


‘Cal is known to be a species of fluid which in certain bodies 
generates electricitv, and the smallest friction produces heat, and 
therefore generates electricity. Electricity produces magnetism. 
Metals are stributed in the direction of the electrie and magnetic 


currents as they assume a position in relation to each ot er depend- 
ing on their specific gravity, their bulk and the force to which they 
are subjected being the same 
“ As the terrestrial globe turns from west to east, and the sun’s 
rays therefore travel from east to west, the friction of the atmos- 
} 


pher c air, the pr vd ction of electricity, and the reneration of the 


magnet fluid towards the north and south p Jes, cause minerals to 
assume a direction consentaneous to the influence of these seve ral 


torces aking for granted the earliest epoch of t! riobe, When ite 


nature must have been homogeneous, all mineral matters must neces- 
sarniiv, alter certain pe riods of electro-magnetic action, assume a 
position which is the result of the perpetual action of these two 
forces ; and in those periods the globe must have undergone a de- 
composition more or less homogeneous according to the intensity of 
these forces, when once the different kinds of matter have found 


their relative positions according to their power of attraction or re- 


pulsion under the influence of the electro-chemical, magnetic and 
other fluids. 

‘The body of the globe has therefore undergone a change in its 
mode of resistance in certain directions, and it is pr bable that 
mountains must have been formed either by the force of « xpansion in 
gases produced by internal heat, occasioned by the action of elec- 
tricity and evolved during the combination and dec mposition of 
bodies, or in other places by the action of dé pressing causes, some- 
times even by their own weight, owing at one time to the disappear- 
ance of certain bodies, at another to a certain condition of atomic 
separation, previously incident to rocks ; and the formation of moun- 
tains must therefore have their greatest dimensions of Jength in the 
same direction; nothing could turn them aside ; for the matters 
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which offered the greatest power of resistance must have also been 


hI! 


the most homogeneous possible, at th a riod when the revolution of 


globe on its axes was first established. 


the terrestrial ; 

“The displac ment of bodies, dk pending on their ad ipti n to the 
action of fluids (la nature gwils possedent pour Vaction des fluides) 
must have produc d some ¢ in changing the centre of gravitation 
in the globe. This being changed, the direction of the poles must 
also have been altered ; but in its constant rotation the rays of the 
sun communicating to the terrestrial globe the generative action of 
the fluids, the metals must ha indergone anew arrangement dif- 
fering from that of the first era, but ever conformable to the com- 


bined result of the forces, riz: from east to west, from north to 


south and occasionally from pole to pole (celle des polarisations.) 
But the fluids meeting in their transit bodies endowed with various 
degrees of fitness as conductors, t rection of the agvrecaté power 
of the active forces, to effect the combination and di nposition of 
bodies, must necessar ly have under ie 1 fication, and have ef- 
fected combinations, gr itly varying in their nature 

“ As an effect of the various revolutions which the terrestrial clobe 
has undergone, whether by the alterati f t centr f wravita- 
tion and the formation of mountains by earthquakes, the result of 


an accumulation of fluid arrested in their transit by an obstruction 


(digue) ‘ ymposed of b ) Lie Ss of vario LS d rrt s of fity CBS 28 Col lue- 


tors, or finally, by the partial action of volcanoes, or by an inunda- 


tion of greater or less duration contemporaneous with t) primitive 


formation, the deco npositi m of terrestrial matter must have pro- 


ceeded irregularly (a di subir des liqnes brisées) and the terrestrial 


; 1 
globe must therefore in subsequent revolutions have become less and 
less homogeneous, in regard both to the nature of its ¢ mponent 
parts, to their power of resisting expansive forces and to the de- 


pression produced by the weight of masses. The mountainous fore 


mations must have been greatly shortened and of unequal height, and 
metals must, during subsequent changes have been subjected to many 


various influences, and have performed an almost exec ptional part 


among the more direct and general operations, acting on the great 
mass of the terrestrial globe. 

“In the present day, after the lapse of many periods characterised 
by various formations, there is a great difficulty in anticipating the 
true position, direction and circumstances of combination in which 
we may expect to find minerals. In order to form a just conclusion, 


sufficient leisure is necessary to enable the geologist to observe the 


locality with accuracy, and to study the different action and effect of 
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for painting, and active fingers to construct all sorts of little knick- 
nacks and miniature machinery, water-clocks, mill-wheels, Merlin’s 


carriages, kites of out-of-the-way sh Upes ; making a mouse his miller, 


and driving pegs into the wall to mark out the hours (“ Isaac's dial ” 
is quite a lion in that rustic neighborhood ;) too sickly to mix much 
in the rough sports of his playmates, yet not without plenty of spirit 
on occasion, as witness the big boy whom he thrashes, then rubs the 
van juished nose against the chur hs ird wall; and, not content with 
this physical triumph, sets vigoro isl to work in school till he can 


take down his enemy in the class At the age of fifteen he is re- 


called to take charge of his mother’s farm, and the next year, when 


“that wild wind made work” in which Oliver's great soul passed to 


its account, Isaac was jumping backwards and forwards to measure 
its velocity. The farm in such hands is not likely to pay; he much 


f ] 


pre icrs ] 


lying under a hedge with a mathematical problem while the 
servant goes on to Grantham market, and so, though the problem 
proce ds to solution, the farm affairs verge towards dissolution, and 
it is fi ally settled that he shall try his fortune at Cambridge, then, 
as now, the gathering point for the mathematies of England So in 
his nineteenth year he enters Trinity as a Sizar and speedily wins 


gol len opinions 


rom his tutors ; hardly a record is left of his life as 
an undergraduat but it 1s imp vssible to doubt that he was a stead 


} 


gr 
hard-worker, yet not without occasional fits of relaxation, if we may 
judge from such entries in his diary of expenses as the following, otiose et 
Srustra expensa “ Supers leas, China ale, cherries, tart, bottled beere 
marmelot, custards, sherbet and reaskes, beere, cake ;”’ and again, 


Chessemen and dial, 1s. 4d.; effigies amoris, Is.; my bachelors’ ac- 


“ 


} 


count, 17s. Gd.; at the tavern several other times, £1; lost at cards 
twice 15s.,” andthe like. Most provokingly the Tripos list for the year 
when he took his degree is missing, but who can doubt that he was 
Senior Wrangler ? Scholarand th i Fellow of his Colle ve, he succeed- 
ed the famous Barrow in the Lucasian Chair in the year 1669, being 
then twenty-seven years old, and having by that time achieved nearly 
all his grand discoveries, which, however, were not given to the world 
for nearly a score of years. The first thing which brought Newton 
into p iblic notice was the exhibition before the R val S Tor ty of the 
reflecting telescope invented by him and made with his own hands, 
which elicited from that body warm approval, and led to his election 
as a Fellow thereof; this was fol] wed by a short aecount of his 
splendid discovery of the composite character of sunlight, read be- 
fore the Society, and the publication of his treatise on Optics, the 


substance of which had already been delivered in his lectures from 
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phant in all schools. Meanwhile his life went on at Cambridge: as 
one of the Commission of the Senate when James wanted to intrude 
his monk for a degree, he took the lead in withstanding the brow- 
beating of Jeffreys and the cajoleries of friend William ; was returned 
as member for the University to the Convention Parliament, and 
ultimately received the appointment of Master of the Mint which 
he retained till his death, and in which oflice he carried out success- 
fully that tremendous operation of reforming the coinage, so graphi- 
cally described by Macaulay ; asimilar plan for Ireland was defeated 
by the factious malignity of Swift in the well-known Draper Letters. 
Thus, then, for the last half of his long life, Newton lived in London 
attending to the duties of his office, and devoting his leisure to phi- 
losophy and kindred subjects, living in ease and affluence, dispensing 
a golden mean of hospitality, kuighted by his Sovereign, President of 
the Royal Society, (annually re-elected for twenty-five years,) in 
familiar intercourse with the Princess of Wales (afterwards wile of 


George LL.,) entertaining distinguished foreigners who came on pil- 


grimage to him, in correspondence with all that was good and great 
in that age, generously assisting struggling talent, and dying peace- 
fully at the age of eighty-five with that remarkable utterance of his 
death-bed, “1 do not know what | may appear to the world, but to 
myself 1 seem to have been only like a boy playing on the sea-shore, 
and diverting myself in now and then finding a smoother pebble or 
a prettier shell than ordinary, whilst the great ocean of truth lay all 


undiscovered before me His body lay in state in the Jerusalem 
Chamber, was buried in Westminster Abbey, Dukes and Earls 
bearing the pall, and the Bishop of Rochester officiating ; a splendid 
monument to him rises in the Abbey with an epitaph which is truth- 
ful because for him exaggeration is impossible ; a medal to his honor 
is struck at the Tower; Roubillac carves the glorious statue (his 
masterpiece) which stands in the ante-chapel of Trinity, and the bust 
which side by side with that of Bacon, adorns their Library, con- 
trasting with the plaster-cast from the face after death that lies be- 
side it, (in which the phrenologist will note the lumps, like pigeons’ 
eggs, that cluster on the lower brow, and which Roubillace has soft- 
ened into beauty and vacancy ;) the telescopes made by his own hands 
are cherished by Trinity and the Royal Society as their choicest 
treasures ; his image is familiar in the Pantheons of all countries, 
and his name is borne alike by a French war vessel and one of the 
floating palaces of the Hudson, and in connection with that philosophy 
of which he laid the foundations deep and wide, never to be shaken, 


has become a household word in all languages and amoug all peoples. 
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Of such a man we should be glad to learn even the pettiest de- 


tails of hee ¢ very day life how he looked and lived. and m what 






























i way he did all this work; but unfortunately our information is very 
aeanty. for tho inh 4 b ilky corre enondence survives. if ts atly on 


ementinic matters and Boswells as vet were not We le arn. how- 


ever, that there was nothing remarkable in bis person or appear- 


ance his face of no verv promising aspect, (though we e« spect a 


phrer jlovist would have told a different tale.) speaking little in com- 


pany seemine full of thought but lang ud in look ar d manner in 


disposition, kindly and generous; careless of money though amass- 
ne considerable wealth liberal almost to excess: excessively 
modest in the heient if his greatness not eager after fame, but on 
the contrary shrinking from publicity with a bashfulness almost 


painful, vet jealous of his reputation and, when roused, standing 
enirited lefenee and using his weapon harshly enough. We must 


alao confess that at times he was irri ible. pees sh and prone to 


SuspIicio! as Lox xe sar, “ Newt m 8 Aa nice man ft ( al with.’’ 
We mar notice the sincular and total defi — f anything 
k he ae r humour ahout hiv hg is eaid ‘  ¢ have 
le 1 but i! lin al his writings | ] far ir letters we 
eannot eee ti ehiorhtest annroach t incosity. The prime f hie life 
wae wh le dawnt j to science and when engaged in a eat ulation. 
he would concentrate himself wholly on this, indifferent to the outer 


world. forgetting to eat and drink, sleeping little, and immersed for 
weeks in the “ patient thought’ to which alone he himself humbly 
ascribes is successes: yet he could break off in the midst of his 
profoundest labours to go to th sick bed of his mother a tend her 
with assiduous care, and afterwards, when undertaking t drudgery 


f the Mint, he abandoned his unfinished investigations on the 


: plea of t nterfering with his dutv to his sovereign Labour so 
: neessant in his early life produced its natural results in failing 
| ; . - . 
health and weariness of spirit und we find him once comoplainir r of 
' ath tical studies as being “dry and barren,” and thinking of 
' betaking himself to law! which can only remind us of the tailor who 
; ; . 
: turned light-house-keeper because “ he did not hke confinement :” 
: 


but this distrustful mood did not last long; “ his own thought drove 


; him like a eoad.’ and he goes on in his career wie das Gestirn., ohne 
Hast. aher ohne Rast His conscientiousness and love of truth were 
singularly strong,and he carried the same into his scientific re- 


searches, abandoning a theory, whatever trouble its construction had 


A EN a I eC OTe ters tee fet 


iwainst it “It mav be so.” he said. 


when Moly- 


eost hin , ha found a fac 


is no arguing against facts and experiments, 
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neux thought he had discovered a phenomenon which would upset 
the whole Newtonian system, and told Sir Isaac of it ; and this only 
the year before his death. The sum of his moral character may be 
given by Bishop Burnet’s words—“ He had the whitest soul I ever 
knew.”’ Such is Newton as we see him through the mist of a een- 
tury and a half, the Atlas of Philosophy, and as good as great. 
Popular tradition (or rather that pseudo-poetry which sneers at 
the hard sciences and girds at Newton as the model mathematician) 
has preserved some anecdotes of him, curiously contradicted by his- 
toric fact; thus every one has heard how Newton, having read 
through the Paradise Lost, only asked, “ What does it all prove as 
We find, however, that Newton confesses to having been “a capital 


hand at versifying,” and to have hada fond 


ness for poetry w hen 
young, which, however, he lost in after-age, this latter being an ex. 
perience not confine d to philosophers. So also we have read much 
of Newton's utter insensibility to female charms, and how the fair 
young lady, whom his friends wished him to marry, found her finger 
} 


used as a tobace atopy er: in fact, Newton was in love with a Miss 


i 

Storey, when quite young and though circumstances prevented their 
marriage, he behaved very kindly to her in after-life: n vy, even we 
find him at sixty years of age writing a real love-letter and offer 
of marriage, though whether for himself or a friend has not been 
ascertained: it is certainly a most curious production, but is not the 
first nor will it be the last example of “ wit turned fool” in such a 
ease. The story about the apple, whose fall on his head is said to 
have suggested gravitation, seems apocryphal; and so also, we fear, 
is that other touching story about dog Diamond and the burning of 
the papers; and indeed we rather suspect that if such an event had 
occurred, doe Diamond would have been sent flying through the 
window. 

It appears the function of our time to be the iconoclast of brilliant 
reputations the whitewasher of stained ones; it was not, therefore, to 
be expected that Newton should escape Among his contemporaries 
and successors, in all the furious controversies that raged about him, 
none ever disputed the grandeur and originality of his discoveries, 
the purity of his motives, the uprightness of his conduct ; this enviable 
task has been reserved for some among us, and first stands 8S. T. 
Coleridge, who, as usual plagiarising in the fulness of ignorance from 
German metap! ysicians, thinks Newton much over-rated, that he 
has unfairly ay propriated Kepler’s due, and that it would take three 
Newtons to make one Kepler : and him indeed, dogmatising in this 


foolish fashion, we may whistle down the wind without more concern. 
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Not so can we dismiss Professor de Morgan, a profound mathemati- 


cian and pa niul investigat 


impartiality as to! ake him most partial against the side to which he 


wr, but withal afflicted so with an itch of 


might be expected to lean Certain insinuations against Newton's 
fairness or truthfulness in the L ymitzian controversy he has found 
tu ssary to withdraw, and we think it pr bable that after he has 


vritten wre suo, hall a dozen treatises on th matter, he will find 


er ail, the English and foreigt lusputants on Newton's side 


that, a J l 
are not so thoroughly and utterly disingenuous as he now believes 
| iching tou celevratl t coubtroversy we mav observe that Ne wton's 
claim to the original and fret inventio f the fluxional calculus, (or 
the Differential, which is t sain s undoubted ; w e Leibnitz’s 
ciaim t th vention at ail, is, at the Dest, Goudttul, since he iv have 
had (indeed had many opportunities of getting) the idea from Newton, 
nd t contrary statement rests « ) 1 his Vl Assert hn, Which ho 
me who has read his chara r would Valu 1 straw Lhe lately dis- 
co Kel ses iwh i ce M rgan iays 8 ich stress, ser to us 
rathe the atle ipts tf one who is try y to make ita it rowed 
ea than the track ol yinal theu No blam weve! can 
alla » Professor d M yan lor 5 O} hs 1 Lhis score but we 
tu i@ave t think that hi revivai ol \ tau s lor tten and gt ind- 
less scandal about Newton's ce and t Karl of Halifax is si iply 
aisyra M r s is at the charges b ight against Ni wton 
by Mr Baily. m his lite t ] amstead lorac 1} ete retutation of 
them w ire indebted to Sir David Brewster, in the work which 
stands at the head ol Uhis artici and we presume nothing more will 
ever | heard of then In that saddest per 1 ol English History, 
when only not all men were bas t 18 an inexpressibie re el to turn 


to the lives of men like Locke, Wren, Halley and Newton, shining 


mirrors which not th breath of all the ratt!esnakes in Virginia can 


[he work above cited, by Sir David Brewster, is professediy an ac- 
: | : 


count of the lle, writings and Giscoveries ol Newton In some res- 
pects Newt 118 naj py in Ais Biogra} her, tor Sir Wavid is tine prince 
ol expernumenters, and moreover wields & Caustic and vig rous pen, and 
has an enthusiastic love tor the great master ; but in other respects, 
we are sorry to say, his peri rmance has a pry Gisap| inted us ln 
the pericct ph iOsopher there are three distinct characters united: 
lirst, the experimenter who has to provide the raw material; ne xt, 
the natural philosoj her, who classifies phenomena and deduces the 
laws r principles which govern them; and iast, t i@ analyst, who has 

work out results from such laws, and to inveat the machinery for 
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doing this. Seldom, indeed, is it that we find in any one individual 
more than one of these distinct functions eminently developed, yet 
Newton takes foremost rank in all. There have been experimenters 
who have equalled, perhaps surpassed him in fertility of device and 
acuteness of observation, but in both the other classes he stands un- 
rivalled ; and taken in conjunction, not only is there no one like him, 
but hardly second to him, perhaps Laplace the nearest, but that only 
longo post intervallo. To write then a full account of the discoveries 


‘ . ; . , : 
of such a man would require for the task one who is able to appre- 


ciate him in all these departments. Now, Sir David Brewster is 


undeniably a splendid experimental Philosopher, but we are not aware 
that he has ever laid claim to eminence in pure, (and, by consequence, 
in Appuead) mathematics; acc rdingly, whil a great portion of his 
bulky volumes is devoted to matter we cannot help considering irre- 
levant, such as the lives of l'ycho Brahe, Galileo, and Ke pl r, Lord 
Rosse’s Te] scope, the discovery of Neptune, and a good deal of am- 
bitious writing, which we could well have spared, there are but about 
ten pages devoted to an an ulysia of the Principia, and those disfigured 
by blunders, (slips we would willingly call them) which we can hardly 
credit our eyes on reading. Still worse do Newton’s inventions and 
researches in pure mathematics fare, numbers of them being passed 
over without comment, some not even mentioned, ‘To make up for 
this Omission we have nearly a third of the work taken up by the 
optical researches of Newton and of others, both before and after 
him. Now, Newton's discoveries in optics, though enough to make 
half-a-dozen ri putations, are those on which his fame least rests, for, 
though he discovered the composition of colours in white light, by an 
accident of manipulation he missed its corollary, the irrationality of 
dispersion ; and though his experiments on the colours of plates and in 
diffraction and interferences, were beautiful and valuable, yet by an 
accidental mismeasurement he was confirmed in referring them to a 
theory which is now universally rejected. The relation between 
Newton and his Biographer is here somewhat curious. Newton's 
analysis of the solar spectrum was met at first by much opposition and 
controversy, though it speedily triumphed over assault, and has been 
acce ptt d by all down to the present time, (except, indeed, by Gove the, 
of whom we need not here speak) when it has found an assailant in 
Sir David himself. The substitute proposed by him he has been 
unable to persuade his contemporaries to accept, and thus in the 
present work we find a running parallel implied between Newton and 
his detractors on the one hand, and Sir David and the present gene- 


ration on the other. Newton condescended to reply with great tem- 
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i *r and patience to his inane objectors, but Sir David flinging his 
if triple spectrum in the face of the world with sarcasms ‘peu 


spintu les.’ as Moigno designates them, reminds us rather of Ajax 





defying the lightning Nor is this all the situation Newton’s 


hy; ithesis of emission has been abandoned by every philos pher of 


/ eminence except Sir David Brewster, who remains its sole and sturdy 
: lefender, but there is this difference between them: Newton’s ob- 
jection to the opposite Huyghenian doctrine was as lid and plausible 


one, to which no answer, in his day, was or could be given: he asks 


and reiterat s the quest on, Wh! if light wer pr ypagat i by undula- 
tior ind, it should not spread i | rections on passing 
thr 1 apert us 8 loes atea f im tine th 
spa front It required ! er analysis t Hooke or Huyghens 
poss lt ’ th ila r to this, but t uinewer has s 
We can + + excuse Sir David for cutting very short all t 
cumsta s that mak n ta ir of the tl ! r ts, but on 
hardly | vs whether most to admire the audacity feel sha for 
th infatuation of a sent ‘ ke tl followin n wi } t 
observ the 1 p s of Hooke’ ar st the wi pres t era 
tion of phal ~ phers 
l th present da +} lisciples f Hook 5 li¢ ea 
I i 
with more 8u ss than ‘ i, a whose the f light has at 
tained n ifty pre-eminence, have not scruple 1 to imitate th r 
master in? suring tical truths by the undulatory standard, and 
in questioning and depreciating labours that it ca: t ex r 
» i 
that run counter to its de tions rhere is fortunat nowever, a 


mnant im the T mple of Seeice who while they wive to 


lue honours and its proper place. are desir *, a8 exper- 
mental philosophers, to follow in the steps of their creat master 


In estimating rightly the grandeur of Newton's discoveries, it is 
just to consider the circumstances under which thev were made 
the magnificent temple he erected, marvellous in itself, becomes 


measurably so when we consider that he had not only to build. 


—— 
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but to make the bricks, find the straw, and fashion the ladder and 


~ we 


trowel From a Mechanics, for which he had to supply t funda- 

' mental laws through the plas tary and con tary motions—up to the 
irbations and universal gravitation ; fr »an Al bra, to 

which he gave the Binomial Theorem—through the differential and 
ntegral calculus which he invented—up to t!} uculus of Variations 
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—what gigantic strides are these! It was the fashion of the age to 
hide processes, and offer results without demonstration ; the proposi- 
tions in the Principia are all geometrical (indeed they would other- 
wise not bave been understood for a century,) but there is little 
doubt most of them were obtained originally by analysis—singu- 
larly uufortunate both for Newton's fame and for the sake of us who 
should reap the benefit of his labours. One proposition given with- 
out demonstration proves that he had mastered the calculus of vari- 
ations, the invention of which afterwards became the centre-stone 
of Lagrange’s chaplet: in his “ rectification of curves’’ he must have 


passed through the integrals which now bear Fuler’s name: a single 


; ‘ 


Cc matr iction for conic sections would seem to shew that he had anti- 


cipated one of the most recent and beautiful processes in analytical 


geometry invented by M. Chasles. Nothing can be more startling 
han thus,in the apparently unpenetrated forest, to come across a 
mighty tree felled, with “ Newton—his mark’ plain upon it: some 


of his propositions remain un lemonstrated to this day; for instance, 


the general properties he asserts of curves of the third order, (the 
classification of which is not the least remarkable of his labours,) 
and also some strange properties of the roots of algebraic ¢ quations, 
In other cases no one has even guessed at the methods by which he 
obtained his results; as in the case of that ratio of the oval axes of 


the moon's orbit, and of the axes of the earth's igure, where he 


b dls contradicted the then universal opinion that the equatorial 


was shorter than the polar; or again, ¢ msider this sentence from 


the 23rd proposition of the third book, when speaking of the pro- 
gression of the moon's perigee “ Diminui tamen debet motus 


augis sic inventus in ratione 5 ad 9 vel. 1 ad 2 circiter, ob causam 
quam hie exponere non vacat’’—*“ for a cause which here | have not 
leisure to explain ;’—this very Inequality nearly drove suDSseq lent 
calculators to reject altogether the Newtonian theory of gravitation, 
and it was not till the third trial that Clairaut tn despair carried his 
rocess to a cioser approximation and found the next term give him 


| 
the required result Equally wonderful is the way in which Newton 


sets about doing things that would seem to require a century of 


preparation to solve: nothing seems to stop him—his tread is that 
of a lioa Ex ungue leonem,”’ as Leibnitz said if he wants an 
equation solved, he invents a method of approximation for it ; if he 


wants an algorithm for annuities, he makes one; if he wants to 
explain the precession of the equinoxes, and suspects it to arise 
from solar and lunar action on the earth’s equatorial protu erance, 


1 } 


he considers this latter a belt of satellites, and does it; if he wants 
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to find an expression for the velocity of sound, he apy lies a theory 
“wholly inapplicable in all its parts,” (the words are Sir John 


Herschel’s, but we doubt the assertion.) and obtains the right ex- 


pression, confirm d in after-time. When we reflect also that his 
wnalys 4 ar j the germs, at east f hie vreat phys il liac veries 
htal 1} th ; . 1 * sre f 4 ty-three, 
\ 1 y | \ 1 awe and revere b tore t} ~ intel! S. w! h is 
more thar Iman 
Or N vt ~ lal rs ! ther Car < k verv 
| stra to 2s ana t, and devoted much tim 
to th tica ~ thie a nie  % fy ‘ ne 
, 1 iv ft rw an t t the “* na rt f } 
purs tra s left i levoted h attent to theolo- 
und I y his ) h grap! t ts verv 
; i ~ | \ ‘ t . it t] it 
1 com vith most of t rreat m { t ximated 
to A i . il th t « if r first 
time suspect t rtant are still suppressed. He 
also } ' tat ft } ( Lore 
44 i 1s ra rs t rot to ] " 1 
veter { f rs on that s M ther 
‘ we ha nov #&pa but | to his 
Can mt famous : First Epistl St. J is a 
, ist ft LSS1CA ] 
In « 1, we may notice t ir fact that tl 
" r a centur leath, there is English name 
ent the a ils I \ ra 8} ndid 
\ s 8 ‘ i 3 wak This is some- 
times a to b cco 1 { ! t! fact of the | st 
wihering ) oy { t sof Newt 4 vever 
he vd us ] yl for dr hie reenite f ' it \ wi le 
the French, discarding thes id betak thems s to ting 
g 
the analysis he had invented. Sir David Brewster s to attr 
bute it rather to the want of encouragement from Government to 





Science Neither one nor the other cause seems to us : ctory 
explanat m: as to the latter, English science now flourishes without 
the fostering care of paternal Government; and, besides, the splen- 
did endowments vf the English Universities have surely offered mate- 
] 


rial help enongh : for the former, we may remark that the tools were 


not so much in fault as the want of workmen to handle them: what 


can be done with Newton’s geometrv has been clearly enough shewn 
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latterly by Whewell in his Dissertations on Lib. III.; by Herschel 
in the Perturbations, and by W. Thomson in Potentials. The fact 
seems to be that in every nation there are epochs whether of 
science, literature, statestnanhip, even morality. Why have we 
had no dramatist since Shakspere? Why that long dearth of 
poetry between Pope and Wordsworth ? The fact seems indisputa- 
ble though the cause may be obscure. In 1830 Sir John Herschel 


“ 


In mathematics we have long since drawn the rein and 


wrot 
opeless race.” Even then, that assertion was more 
modest th im exact, consi le ring the names of Airv, Peacock, Bab- 


riven over a 


} 


bage, Lubbock, and Herschel himself. At the present d i, however, 


a great revival has begun: England supports by voluntary subscrip. 
tion feo journals devoted exclusively to mathematics, a feat unpar- 
al 1 in any country the British Association and the various 
Societ are lisplaying great vigour; and a long list of English 
names could be cited to compare with any continental celebrities : 
when we say English, we of course include Scotch, for Scotland has 
contributed far more than her share to this list, though, owing to 
the poorness of her University prizes, her sons all repair to Cam- 
bridge, still, as in the days of Newton, the citadel of s ence Our 
little sister of Dublin, so long silent, now discourses eloquent music, 
and even Oxford has discovered that great men have lived since 
Aristotle, and that the voyage of scientific discovery did not end 
when the ark stranded on Mount Ararat M uny signs combine to 
lead us to believe that we are on the verge of grand discoveries 

the new methods of analysis lately invented (n itably by George 
Boole and Sir W. Hamilton) seem converging to a machinery which 
will surpass that of Newton as Newton’s surpassed that before him ; 
and the experimental discoveries of Faraday and others remind us 
of those of Kepler, which only wanted the Newton to give them 
the breath of life. May we live to hail the advent of one on whose 
tomb shal] be inscribed an epitaph more glorious even than that 
which we here translate :* 

Here lies 
Isaac Newton, Knt., 
Who, by an almost divine power of mind, 
Was the first to demonstrate 
The motions and figures of the Planets, 
The paths of Comets, and the tides of Ocean, 
Mathematics of his own invention lighting him the way. 
The different refrangibilities of the rays of light — 


* In his “ literal translation” of this epitaph, Sir David Brewster has omitted two sentences 
for what reason we cannot conjecture. 
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ity, Holy Seriptare 


pt 
the Most High God in 1} s Majesty, 


the Gospel in its « mpiieaty 


! +} 
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the South of France; and Canada as from the middle of England 
to the middle of Spain 

In like manner the sizes of all countries are measured by the 
British Isles, either in whole or in part: a very definite idea of the 
sizes of England, Scotland, Wales and Ireland, having been pre- 
viously given. The direct distances from London of all the 
capitals in the world add another concise and practical feature: ¢. 9. 
St. John’s, Newfoundland, 2,300 miles 8S. W. of London; Montreal, 
3,250 miles 8. W., &e. The principal seas of Europe are measured 
by the like standard; and the relative size of British Colonies and 
Foreign possessions are brought out by similar comparisons. Thus 
New Zealand is described as about the size of Britain; Ceylon is 
stated to correspond very nearly to that of Scotland; and British 
America, embracing the Iludson Bay Territory, as having an area 
equal to a square of 1,600 miles: more than three-fifths the size of 


la, with an area of 400,000 square miles, equal to a 


Europe ; Cann 
square of 632 miles, or four and a half times larger than Great 
Britain, &c. So also minuter subdivisions find a similar treatment. 
Thus all the counties of England are measured by the size of Mid- 
dlesex, and practically the same comparison suffices for the whole 
British Isles: the counties of Edinburgh and Dublin being so nearly 
of the same size with the Metropolitan County of England, as to avert 
all risk of arousing Scottish or Irish jealousies by any undue pre- 
eminence being given to the ancient area of the Middle Saxons of 
England. 

These are only a few of the peculiar and novel features of the 
work. In others, countries, and their districts and counties, are 
classed according to their river basins. The rivers, again, are 
grouped under the oceans and seas of which they are tribu- 
taries; the towns according to certain proximate ratios of popu- 
lation; and in many other ways intelligent aids to memory are 
substituted for the old unreasoning and laborious method of learn- 
ing by rote. 

When we consider the fashion in which such American School 
Book manufacturers as Morse or Mitchell convert a geographical 
manual into a Yankee penny trumpet for the glorification of that 


g 
one great nation of the universe, and the strong anti-British feeling 
which so frequently accompanies such fanfaronade, the practical and 
altogether unboastful British character of this useful school book, 
ought to commend it for general adoption in Canada, as in other 
parts of the British Empire. 

1* 
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In Morse'’s Geography a larger space is devoled to some single 
States of the Union than to the whole British Isles; and while the 
glories of “ Bunker Hill,” and the feats of arms of the “ Green 
Mountain Boys” of Vermont, in the Revolutionary War, find a 
prominent place, the most characteristic feature that this American 
trainer of the young idea can discover in relation to the geo- 
graphy (!) of Lreland is “ distraining for reat,’ which is accordingly 
illustrated by means of a wood-cut representation of a policeman 
driving off a poor peasant’s cow ; his wife on her knees, his son, 
nearly naked, an 1 all vainly imploring mercy from the stony-hearted 
embodiment of British law! Yet this book is to be found in use, 
we believe, throughout the majority of our Canadian schools. Or, 
taking into consideration the less objectionable feature of the pre- 
dominance naturally given by the geographers of the Union to 
their own Republic, we find in Mitchell's * Manual of Geography ” 
another American school book, which has lisplaced that of Morse in 
some of our Provinci ‘hools--nearly forty pages devoted to the 
United States, hile page an i a half sulfices for all British 
North America ! » same work more than one State of the 
Union monopolises a larger space than England, and the whole 


Geography of Europe actually occupies less than two-thirds of the 


umount of room devoted to the Great Republic! Ihe object held 


n view in such teaching is abundantly apparent, so far as Ameri- 
oans are c serned; and its influence on the character and idiosyn- 
‘racies of people of the States has alr uy devel ped itself in a 
very unn je manne Its true wisdom, as an element of 
national ‘ulture, even for them, may well be questi med; but 
for us, there be ubt at such a system of Americanising 
mur youth is the very last thing which any wise or patriotic Cana- 
dian would adv as the training calculated to make them either 


; 


well instructed geographers, or useful citizens. 

We are informed that it is in contemplation to prepare a special 
edition of Anderson's “ Modern Geography ” for the use of Canadian 
and other Colonial Schools: we shall hail such as a contribution of 
no slight value to the educational materials required to complete the 
Provincial system of education which already reflects so much credit 


on Upper Canada 


D. W. 
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Report on Victoria Bridge. By Robert Stephenson, Esq., M. P. 
December, 1855, 

Canadians have been so accustomed to look with profound respect 
upon the achievements of their American neighbours in the art of 
bridge building, and have been so habituated to consider their rail- 
way structures as models of the most successful adaptation of means 
to the accomplishment of desired ends, that they may be pardoned 
when they point with exultation to the immense structure now 
in progress at Moutreal, or in a similar spirit claim their full 
share of credit in the completed one that spans the chasm between 
the Niagara Frontier and the State of New York; for both sur- 
pass in magnitude and in boldness of conception any similar works 
in America, we may say in the world. 

Notwithstanding, however, the natural pride in the material 
advancement of the country indicated by these works, the expendi- 
ture involved in the completion of one of them is not contemplated 
without misgiving, nor are we justly chargeable with captiousness if 
we regard with enquiring doubt the soundness of the policy which 
designed a work of such magnitude as the Victora Bridge to serve a 
traffic so little developed as that of the Grand Trunk Railway ; and at 
the same time substituting in its construction, as well as in the con- 
struction of lesser bridges and viaducts, a material so expensive as iron, 
for timber, which is found in such abundance in the vicinity of nearly 
all the works. ‘To have advanced so far at one bound as to erect in 
Canada bridges and viaducts equal in cost,—as they doubtless are in 
durability,—to the best structures in Britain, argues a confidence in the 
ability of this country to supply a traffic suflicient to justify such 
expenditures, which many believe will not be borne out by the result ; 
and there are not wanting those who, while admitting that the dura- 


ble fabrics now drawing to completion on the Grand Trunk Railway 


are well calculated to endure for ages, and tereduce working expenses; 


yet point to the structures of the United States as models of works 
that would be infinitely better suited to the immediate wants and 
resources of a country so young as Canada. 

On the other hand those who have initiated, and support the 
policy of so building as to require no re-building, argue that a 
more careful estimate of the cost of maintenance of permanent way 
as affected by the system of construction adopted, will dissipate these 
doubts, and teach us that true economy is best subserved by securing 
a permanent way that shall be, in as far as structures are concerned, 
that which its name indicates. ‘T.«\ argue moreover that as between 
structures of indestructable material and those of a material obnoxious 
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to all the causes of destruction to which timber is liable, the que stion 
is entirely one of finance in the supply of capital and not of dividends 
in the future. 

Ry way of illustrating this question we will assume that the foun- 
dations and masonry for abutments, piers &c., are to be the same 
whether the superstructure is to be of wood or iron, and base 


our calculations on a length of 5,000 lineal feet of bridge superstruc- 
ture, varying in spans of from 50 to 250 feet which may be taken 
to represent the bridges on a line of 300 miles. 

Basing our estimate for wooden superstructures on the known cost 
f such works built on MeCallum's patent, and which, for such spans 
as we contemplate in this estunate, would average £8 10s. Od. Uy . per 
ineal foot, and estimating the cost of the iron superstructure of simi- 
lar spans at an average of £40 per foot, (that of the Victoria Bridge 
is set down in Mr. Ross’ report at £57 Stg. = £71 5s. Od. Oy.) the fol- 
owing amounts will represent the first cost of each 

5,000 feet of Timber superstructure at £5 10s, Cy. £42,500, 

5,000 lineal feet of Lron superstructure at £40. Cy. £200,000. 
Ihe former at 6 per cent. would absorb an annual revenue of £2,550, 
and the latter a revenue of £12,000, But tothe first must be added an 
amount annually sufficient to cover depreciation, repairs, risk from 
fire, and the cost of constant vigilant supervision, w hich would perhaps 
be not leas than 15 per cent, per annum, and under some circumstances 
might amount to 20 per cent. these contingencies not being applica- 
ble to the iron superstructure would bring the annual charge for the 
vooden br ' 
for the more desirable one; a difference, however, which being capi- 
represent an item of upwards of £50,000 in the capital 


dge up to £8,925 Cy. being within £3,075 of the like charge 


talized, will 
account. It is difficult therefore to resist the conclusion that the 


ntroduction of Iron Railway Bridges into this country is prema- 


ture 
The enhanced cost above indicated is still more apparent if we 


apply the comparison to the Victoria Bridge. Spans of the 
dimensions adopted in that work have frequently been executed 


in wood in the most reliable manner at a cost of $35 per foot; 
and with every provision against fire, for protection against the 
weather. for ventilation, &c., the cost would not exceed $45 or 
£11 5s. Cy. the whole cost of the 7,000 feet which Mr. Ross esti- 
mates in iron at £400,000 would not therefore exceed £78,750 Cy. it 
would consequently be cheaper to build in wood even if it demanded 
an entire renewal every five years. Mr. Stephenson, however, has 
dismissed all thought of a wooden superstructure in a very summary 
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manner, and as it appears to us for no very sufficient reason, —he says 
in his Report : 

“Tn all that has been said respecting che mparative merits of the diferent 
systems of roadway, you will perceive that a complete wooden structure has not 
been alluded to, because, in the first place, when the design for the Victoria bridge 
was at first being considered, wood was deemed not sudiiciently permanent; in the 
second place, the structures alluded to in the report, as being inferior to that tow 
in progress, are proposed to be constructe 1 of ston and iron work; and asa third 
reason, the construction of the tabular roadway is already so far advanced that any 
alteration, to the extent of abandoning iron and adopting wood, must involve mo- 
netary questions of so serious a nature as to render the subject beyoud discussion, 


or even being thought of in this report. 
From this it would appear that the construction of the tubes has 


been so far advanced as to preclude all thought of any other descrip. 


tion of superstructure now ; while wood was disearded in the pre- 


vious consideration of the subject as not being “ sufficiently permanent” 
an assumption perfectly true where it desirable to emulate the build- 
ers of the Pyramids, but not entitled to implicit faith when measured 
by a commercial standard suited to these provinces. Mr. Stephenson 
has probably omitted to draw the needful distinction between 
England, where iron and capital are abundant and wood scarce, and 
Canada, where precisely the reverse of these conditions exists; in fact 
he appears to have adopted the same reasoning in relation to the 
Victoria bridge as he did with reference to the Britannia, forgetful of 
the innumerable opportunities afiorded in this country for the em- 
ployment of capital in a much more productive manner, and more 
beneficially not only for the railway but for the country at large. 

In dealing with questions of stone and iron, however, Mr. 
Stephenson has shewn himself quite at home ; and in comparing the 
various methods of construction with those materials both he and Mr 
Ross leave nothing to be desired. We entirely adhere to the views 
expressed by them. “The approaches’ says, Mr Stephenson 

“ Extending in length to 700 feet on the south, or St Lambert side. and 1300 
feet on the Point St. Charles side, —consist of solid embankments, formed of large 


masses of stone, heaped up and faced on the sloping sides with rubble masonry. 
The up-stream si le of these ema ients is fi ied into a hollow shelv ng sl pe, 
the upper portion of which is a circular curve of 60 feet radius, and the lower por- 
tion, or foot of the slope, has a atraight incline of three to one, while the down- 
stream side, which is not exposed to the direct action of the floating ice, has a slope 
of one to one. These embankments are being constructed in a very solid and 
durable manner, and from their extending along that portion of the river only, 
where the depth at summer level is not more than two feet, six inches; the navi 
gation is not interrupted, and a great protection is, by their means afforded to the 
city from the effect of the “shoves” of ice which are known to be so detrimental 


to its frontage. 
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For further details on this subject, I beg to refer you to the Report made by Mr. 
Ross and myself on the 6th of Ju 1@, 1853, to the Honorable the Board of Railway 
Comm 8-ioners Q sebec.” 


We have not at hand the report referred to, but in his report of 3rd 


Nove m be r Mr R 8 goes over the reasons which in fluc need him i 


decid iw on the dimensions of the abutments, and justifies the manner 
netruction He says of them 


I more costly than the 
ypenings I , or by 
paper, they appear 

ge ight « penings of 
roas walls five feet in 
arly perpendicular, is 
oping from ite founda- 
snd preseots a smooth 
int its form had thus 
easure of the j e. the 


aolil mass is thus ob- 


of this work will better 


nto the abutments than those 
re ice could accumu- 


c pressure it had 


of swift currents 
vay constructed of 
with the shore, having openings 

leet in th ¢ stervala of about 30 feet 
auturon of last these openings were partly covered by heavy tim- 
quence has been, that 
ts passage through, lestroyed 


it ving got under, it was imme- 


er atill forcing its way, the jam became 


burst with an explosion 
the abutments is unnecessary and greatly in excess, 
1a reco'lectio ) . idea conveys lto my own 


stiona of th ect which led me to the 
ing 80 much importance 


»>such a view aa Tl oth *t that the bridge is ap- 


roached from the north shore by an’ embankment 1200 feet, and from the south 
shore 800 feet in length, the river being th byt owed to this extent; the waters 
t far embayed, have now to fin ‘ through the bridge, and the 
nt, overcharged with ice, sweeping its way along the front of the embankment 


to the nearest passage, attains, ere reaching it, locity whi 


h nothing but the 
most substantial masonry could resist. This, it w e seen, bears on the question 
to which such masonry should extend, and I am more than ever con- 

‘ ; 


have not exceeded the limits which prudence dictat« s—thus confirm 


al view in reference to this particular and very important point. | 
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think you will readily admit that I have given ample reasoris in justification of the 
extent of the abutments, bearing in mind that the form of construction contributes 
more to their apparent maguitude than a cursory glance at their appearance upon 


paper would justify one in supposing.’ 
Proceeding with a description of the masonry of the Piers and of 
the details of the ir foundations, Mr. St« phe Lson conlnues: 


“ Advantage has also been taken of the shallow depth of water, in constructing 
the abutments, which are eac 242 feet gth, and consist of masor ry of the 
same dvscripiion as that o " iers, which I am about to describe, and, from their 
being erected such a small depth of water, their foundations do not require any 
extraordinary means for their construction, 

The F n8 as you are aware are fortunately On solid rock, in no place at a 


w the summer level water in the river, 


Vari is da of pn til lati BS sug ted themselves and were 


carefully cons t hout d pr ‘ any particular method of procecd 


Ing, it was assumed h modifications of it on a larger 


ac ale, as have been recently eu } ] ryed wilh great success in situations not very 
dissimilar, would be the most expedient The contractors, however, or rather the 
Superintendent, Mr. Hodges, in conjunction with Mr, Koss, after much considera- 
tion on the spot, devised another system of laying the foundations, which was by 
means of floating “ Coffer-dams,” so contrived that the usual difficulty in applying 
coffer-dams for rock foundations would be, it was hoped, in a great measure obvia- 
ted. When in Montreal, | examined a model of this contrivance and quite approved 
of its application without feeling certain that it would materially reduce the expenac 
of construction below that of the system assumed w be adopted by Mr. Rosas and 
myself in making the estimate. In approving of the method proposed by Mr 
Hodges, I was actuated by the feeling that the Engine rs would not be justified in 
controlling the coutr.ctors in the adoption of such means as they might consider 
most economical to themselves, so long as the soundness and stability of the work 
were in no way affected. 

This new method has been hitherto acted upon with such modifications, as ex- 
perience has suggested from time to time, during the progress of the work, and 
although successfully, I learn from the contractors that experience has proved the 
bed of the river to be far more irregular than was at first supposed,—presenting 
instead of tolerably uviform ledges of rock, large loose fragments which are strewed 


about, and cause much inconvenience and delay. 


They are therefore necessitated to vary their mode of proceeding to meet these 
new circumstances t allobservations up to this time shew 


; and it may be stated, tha 
the propriety, notwithstanding the difficulty with dams, of carrying the ashlar 
masonry of the piers, down to the solid rock—ar.1 that avy attempt at obtaining 


a permanent foundation by means of concrete, confined in “ caissons” would be 
utterly futile ;—however, if it were assumed to be practicable, there would be ex- 
treme danger in trusting such a superstructure of masoury upon concrete, confined 


“ 


in cast iron “caissons” above the bed of the river: indeed, considering the pe 
culiarities of the situation and the facts which have been ascertained, this mode 
of forming foundations is the most inappropriate that can be suggested, as it 
involves so many contingencies, that to calculate the extreme expense would be 


itterly impossible 
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These considerations lead me therefore to the conclusion that the present de- 


sign for the foun lation is as economical as is compatible with complete security.” 
A legitimate conclusion, which we apprehend will not be gain- 


sayed 

Mr. Ross gives a graphic description of the difficulty of putting 
in these foundations : 

“Any diminution in these piers (referring to a proposal to reduce the dimen- 
sions of the centre piers) which I might aceording to 1 iews of the case 
be induced to adopt, I should treat as some compensaticr { it went. for 
the increased depth of the foundations generally, which are found greatly to 


exceed our anticipations: although every pains had been taken to ascertain what 


these would be, we flod in the progress of the works that the bed of the river in 


most parta is formed of large boulders heay re in large masses, the ioter- 


atices being filled up with gravel, sand an nud, in instances forming a 
reted mass, at 1 iv ot ihe ‘ver ; ; cK land mud 
juent as any other 5 > thousand tons material we had to 


of the foundation of No. & t | » indie n the dia- 

already ferred to, below level cl " 1 examination 

would lead 8 lo expect the foundats igh » 4 ‘ bd taken 
out. by adt wnt would welg } slewer ) ! t und four 
tons are “ls sickly b the sea shore 7 llowe in the 
river are « lent! m : Ceposita, 1 1 have no wubt in every.in 
stance where vallows appear we shail have oO ¢ i r similar difficul- 
In pier No we found a depth of four fi P ' t nine feet at the 

if Out ere we reached the rock The } rok « contingents have 


retarded our season's operations, other we vuuld by this time 


j 
and 6 nearly completed, as it turns out we req es other season 


moplish thie. And here I think it well to observe that up to No. 6 inclu- 


sive rulliara have already been in urred; the dame have been 
all except No. 4 the water é mped out and the ma- 

wr setting the stone, bat No. 5 : t he » have 
Any masonry, ng e ked fi . have 

These cont nd it impossible ! ‘ ne pier 
seasons, though, ¢ ’ e « 0 » no such 


unlooked for difficalty arose, the wl 


» was becun at np ly finished in one 
eeason, thus sav ry the removal and re-erection of all the machinery and appli- 
ances necessary, besides the reparation of such damages as the winter operations 


may produc 


Of the ins, at io Lic + adoption, 


therefore t& > conclusior at (he present 

nical as is compatible v complete security 

us to whet ip ory is of a 

description than peceasary, or w } ’ reduced in 
juestion is exceedingly important, sir he cos he masonry 
»pwarda of 50 perce nt. of the total estir | of a lige and 


for the masonry is clearly 
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dependent upon the namber of piers, which is again regulated by the spans be- 
tween them 

The width of the openings in bridges is frequently influenced, and sometimes 
absolutely governed, by peculiarities of site. In the present case, however, the 
spans, with the exception of the middle one, are decided by a comparison with 
the cost of the piers; for it is evident that so soon as the increased expense in 
the roadway, by enlarging the spana, balances the economy prodaced by lessening 
the number of piers, any further increase of span would be wasteful. 

Calculations, based upon this principle of reasoning, coupled to some extent 
with considerations based upon the advantages to be derived from having all the 
tubes as nearly alike as possible, have proved that the spans which have been 
adopted in the present design for all the side openings, viz: 242 feet, have pro- 
duced the greatest economy. The centre span has been made 330 feet, not only 
for the purpose of giving every possible facility for the navigation, but because 
that span is very nearly the width of the centre and principal deep channel of 
the stream. 

The correctness of the result of these calculations obviously depends upon the 
assumption that the roadway is not more costly than absolutely necessary; for if 
the comparison be made with a roadway estimated to coat less than the tubular 
one in the design, then the most economical span for the side openings would 
have come larger than 242 feet, and the amount of masonry might have been 
reduced below what is now intended, In considering the quantity of masonry in 
the design, vou must, therefore, take it for granted for the moment that the 
tubular roadway ia the cheapest and best that could be adopted, and leave the 


proof of this fact to the sequel of these remarks.” 


The Ice Breakers are next considered, and the value of the plans 


adopted as compared with the unwieldy “islands” of timber and 


stone at first proposed, as well as the comparative economy of the 


masonry, is made sufficiently apparent : 


“Tt may perhaps appear to some in examining the design, that a saving might 


ithe masonry, by abandoning the inclined planes which are added 


j , for the purpose of arresting the ice , and termed ‘Ice 
breakers.’ 

In European rivers, and I believe in those of America als o, these ‘ Ice-breaker’s 
are usually placed a little way in advance of, or rather above, the piers of the 
bridges, with a view of saving them from injury by the ice shelving up above the 
level of (frequently on to) the roadway. 

In the case of the Victoria Bridge, the level of the roadway is far above that to 
wi the ice ever reaches; and as the ordinary plan of “ Ice-breakers” com- 
posed of timber and stone would be much larger in bulk, though of a rougher 

than those which are now added to the piers, I have reason to believe 
ally costly, besides requiring constant annual reparation ; 
led to make thema part of the structare itself. as is now 


’ 


The co nparison which Mr. Stephenson draws (relative to econo- 
my) between the “ Boiler Plate Girder” as adopted for the Victoria 
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Bridge, and other methods of constracting iron superstructures, 13 
exceedingly interesting : 


** At present there may be regarded as existing three methods of constructing 


wrought-iron girders or beams for r liway purposes 
Finer ~The Tu hular Gir ler or what is sometimes called the Bez Girder, when 
employed for small spans, with which may also be named the S ngle ribbed 
Girder,—the whole belonging to the class known as ‘ Boiler Plate Girders’ 
Secoxnp,—The Trellis Girder, which is simply a substitution of iron bars for the 
wood in the trellis-bridges, wich have been #0 suecesefully employed in the 
United States, where wood is « heap and iron is dear 


Tuine,—The Single Triangle Girder, recently called * Warren,’ from a patent 
having been obtained for it by a gentleman of that name 
| 


Now in calculating the strength of these different classes of girders, one ruling 


principle appertains, and is common to all of them. Primarily and essentially 
the ultimate strength is considered to exist in the top and bottom,—the former 
f 


being *xposed to a compressive force by the tion of the load. and the latter to 


a force of tension; therefore, whatever be the class or denomination of girders, 


they must all be alike in amount of effective material in these members, if their 
spans and depths are the same, and they have to sustain the same amount of load 

Va this point I believe there ia no difference of opinion amongst those who 
have had to deal with the subject. Hence, then, the question of comparative 
merits, amongat the different classet of construction of beamea or girders, is really 
narrowed to the method of connecting the top and bottom webs, so called. In 
the tubular system, this is effected by means of continuous plates riveted toge- 
ther; in the trellis girders, it is accomplished by the application of a trellia- 
work, composed of bars of iron forming struts and ties, more or. less numerous, 
intersecting each other, and riveted at the Intersections; and in the girders of the 
simple triangular, or ‘ Warren’ system, the connection between the top and bottom 
is made with bare,—not intersecting each other, but forming a series of equilateral 
triangles, —these bars are alternately struts and ties 

Now, in the consideration of these different plans for connecting the top and 
bottom webs of a beam, there are two questions to be disposed of: one is—which 
is the most economical? and the other—which is the moet effective mode of so 
doing? But while thus reducing the subject to simplicity, it is of the u'most im- 
portance to keep constantly in mind that any saving that the one system may 
present over the other is actually limited to a portion, or per centage, of a subor- 
dinate part of the total amount of the material employed. 

In the case now under consideration, namely, that of the Victoria tubes, the 
total weight of the material between the bearings is 242 tens, which weight is 
disposed of in the following manner 

Tons. 
Top of Tube 
Bottom of Tube..... 


Sides of Tube 
Total tons 


Assuming that the strain per square inch, in the top and bottom, is the same 


for every kind of beam,—say four tons of compression in the top, and five tons of 
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tension in the bottom,—the only saving that can by any possibility be made to 
take place being confined to the sides, must be a saving in that portion of the 
weight which is only about 34 per cent. of the whole. How, therefore, can 70 
per cent. of saving be realized, as has been stated, out of the total weight, when 
the question resolves itself into a difference of opinion on a portion which is only 
84 per cent. of such weight? 

1 am tempted to reiterate here much that was said by several experienced En- 
gineers on the subject, during the discussions already alluded to, at the Lustitution 
of Civil Engineers; but the argument adduced on that occasion could only be 
rendered thoroughly intelligible by the assistance of diagrams of some con plexity, 
and I think sufficient has been said to demonstrate that no saving of tnaportance 
can be made in the construction of the roadway of the Victoria Bridge, as it is 
now designed by the substitution of any other description of girder. Yet, lest 
this should be considered mere assertion, permit me to adduce one or two exam- 
ples, where the close-sided tubular system, and the open-sided system, may be 
fairly brought into comparison with each other in actual practice 

The most remarkable parallel case which occurs to me is the comparison of the 
Victoria tubes under consideration, with a triangular or ‘ Warren’ bridge, which 
has been erected by Mr. Joseph Cubitt over a brauch of the river Trent, near 
Newark, on the Great Northern Railway, 

The spans are very similar and so are the depths. In calling your attention 
to the comparison, you must bear in mind that all possible skill and science were 
brought to bear upon every portion of the details of the Newark Dyke Bridge, in 
order to reduce the total weight and cost to a minimum, 

The comparison stands thus 

VICTURIA BRIDGE AS BEING ERECTED. 
Span, 242 feet; weight, including bearings, 275 tona, for a length of 257 feet. 
NEWARK DYKE BRIDGE AS ERECTED. 
Span, 240 feet 6 inches; weight, including bearings, 292 tons, for a length of 
254 feet, 
which shews a balance of 17 tons in favor of the Victoria tubes. 

The Newark Dyke Bridge is only 13 feet wide, while the Victoria tube is 16 
feet, having « wider guage railway passing through it, 

This ia a very important case, as the spans and depths are all but identical, and 
it will therefore enable you to form a judgment upon that point which has caused 
80 much controversy at the discussion alluded to. It is true that in the Newark 
Dyke Bridge a large proportion of the weight is of cast iron, a material I have 
frequently adopted in the parts of tubular bridges subjected to compression only, 
but from its brittle character I should never recommend it for exportation, nor 
for the parts of a structure that are liable to a lateral blow. 

It has been suggested that there is much convenience in the arrangement of 


the trellis, or ‘Warren’ bridge, as it may be taken to pieces, and more conveni- 


ently and economically transported overland than ‘boiler plates ;’ this may be 


correct under some circumstances, but it cannot hold good for a work like the 
Victoria Bridge over the St. Lawrence. 
. * * - + * * * 7 * . . * 
Another example may be mentioned of a tubular beam, somewhat similar in 
dimensions to the last described, and «ne which is actually erected on a continua. 
tion of the same line of railway, as that on which the Newark-Dyke Bridge is situa- 
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ted, namely, over the river Aire at Ferry Bridge. Although the similarity ie not 
80 great with this as with the Victoria tube, vet I believe it is safficiently so to form 
another proof that the advantage is in favor of the solid side. 


As before 
NEWARK-DYEE BRIDGE 
Span, 240 feet, 6 inches; weight, 292 tons 
FERRY BRIDGE 
Span, 225 feet: weight 235 tons 
The difference between these weights is more than sufficient to co npensate for the 
difference of «pan; besides which, the Ferry bridge, made according to my de- 
signe and instructions, [ was lavish in the thickness of the side plates, and the bear 
ings which are included in the above weight were stiffened by massive pillars of 
cast tron 
For a further example ne compare the Boyne Trellis bridge (held by some 


to be the most economical) with the present Victoria tubes 


The Bovne B ive has three «pana, the centre one being 264 feet, and the height 


ia 224 feet is constructed for a double line of wav, and “et wide The 
total load, including the beam itself, the rol'ing load at two tons | foot, and plat 
form raile, & ate t me, uniformly distributed 

The bridge is Dp t iple of “ continuous beama,” 
signifies that 
tied ov 
174 feet principle changes the t 

ré ympressl m in thia centre apan | 118 ea, which 

a strain fo » 174 feet span of nearly 6 tons to the inch in comparison 

The Victoria tubes are so dissimilar in form 
bridge, that it la a troublesome matter to reduce the two to a comparative state 
However, the Victoria tubes are knowa to be 275 tonsia weight—242 [eet in spa 
and of 19 feet average depth, the strain not being more than 4 tons per inch tus 
compression, # a uniform load of 514 tona, which includes ite own weight, a! 
ers and rails and a rolling load of one ton per foot 

The Victoria Bridze has *% been gned upon the principle of continuous 
beams for practical reasons, inc it t rirenmetance of the steep gradient, on 
each side of the centre span, and the great disturbance which would be caused by 
the accumulated « Apansior contraction, of euch a continuous evetem of iron- 
work, in a climate where e tremes of temperature are so widely apart; other- 
wise the princiy , o, was firat developed in tabular beams, namely in the 
Britannia bridge 

But since we are only now discussing the merits of the sides, let the Borne 
bridge be supposed to have enfficient area in ita top to resist 4 tons per inch, (the 
proper practical strain ) and let the spane be not continaous; it will be found by cal 


culation that the area required at ton will be 364 inches, instead of 1134 inches 


and the weight of the epan would be found by calculation to c ° ttle short 


whereas it is now 886 tons: and if we suppose 


more than 
It will be : r t " i ome further observations rela 


tive to the comparisons under our notice, which are of vital importance in consid 
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ering the design of such a bridge as that to be erected for the Grand Trunk Rail- 
way of Canada 

Independently of the comparative weights and cost, which I believe have been 
fairly placed before you, the comparative merits as regards efficiency have yet to 
be alluded to. 

You may be aware that at the present time, theorists are quite at variance with 
each other, as to the action of a load in straining a beam in the various points of 
its depth, and the fact is not known, that all the received formulw for calculating 
the strength of a beam subjected to a transverse load require remodelling ; therefore, 
at present it is far beyond the power of the designers of trellis or triangular bridges, 
to say with precision what the laws are which govern the strains and resistances, in the 
sides of beama, or even of simple solid be ts, yet one thin g is certain, which is, 
that the sides of all these trellis or “ Warren” bridges are useless, exce pt tor the 
purpose of connecting the top and bottom and keeping them in their proper posi 
tion; they depend upon their connection with the top and bottom webs, for their 
own support, and since they could not sustain their shape, but collapsed imme- 
diately they were lis onnected from these top aid bottom members, it is evident 
that they add to the strain upon them; and consequently to that extent reduce 
the ultimate strength of the beams 

In the case of the Newark Dyke Bridge, when tested to a strain of 6$ tons to the 


neh, its deflection was 7 inches in the middle, and when tested with its calculated 


load of one ton per foot ran, the deflection was 4§ inch The deflection of the 
Victoria tubes by calculation will not be more with the load of one ton per foot, 
than 1-6 inch; aud we have sufficient proof of the correctness of this calculation in 
existing examples. That of the Boyne bridge with a uniform load of 580 tons, was 
i-9 inch with the spans shortened in effect as described. 

Much misapprehension has existed in reference to Mr. Stephen- 
son’s estimate of the fitness of bridges built on the suspension 
principles for railway traffic, and opinions have been attributed to 
him quite adverse to their safety or practicability for railway pur- 
poses. The present success of the bridge over the Niagara River 
18 pointed to as a refutation of his supposed opinions, and as evi- 
dence that a cheaper structure on similar principles might have been 
adopted for the Victoria Bridge. 

We doubt whether Mr. Stephenson ever entertained opinions such 
as we have alluded to. He certainly did not express any doubt of 
their practicability, either in his evidence before the Committee of 
the House of Commons in relation to the Britannia Bridge, nor in 
his published history of the design for that work. On the contrary, 
he at one time contemplated using the Menai Bridge for the Rail- 
way, and was deterred from so doing by considerations apart from 
those of safety,* and we do not believe that any of the reasons 


* “I thought also that that span (360 feet) could only be ex. ceded by the adoption of the 


Chain Bridge, which 1 do not approve of for the passage of locomotive engines" * * * 


“have thought of adopting another plan in connection with suspension which would 
render the platform quite rigid; and if the platform be quite rigid, then I think the sus- 
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which influenced his decision on that occasion have been in any 
degree weakened by the successful use of the Niagara Bridge 

W hatever opinions may be entertained on that point, there can be 
only one in relation to the superior fitness of the “ tubular’ plan 
for the Victoria Bridge, as compared with the suspension principle, 


after reading the subjoined portion of Mr. Stephenson's report : 

“ Having given you my views with respect to the comparative merits of the dif 
ferent kiods of roadway, consisting of “* beams that may be adopted in the Victoria 
bridge, I » " lraw your attention to the adaptation of the ** suepension vad 
principle, simil } bridge which has b ompleted within tt “ 
month y Mr. Ro 


You are aware that during my last visitto Canada l examined this remarkable 


yer the Niagara River, near the great ‘“* Falla.” 


work, and made myself acquainted with its general details , siuce then Mr. Roebling 
has kindly forwarded to me a copy of bia last report, dated May 1855, in which all 
the important lacts co nected wit! t ta , a3 wel as the results whi 
been produced since " passa ze railway traina, are 
clearly set forth 
No one can study 
great ekill which has! 
pension | p lie i l ade have 
Ina —e esti “Tho vou thi n ai Bridge 
and fmpr and strengthened as to be made able port a Rallroad *" Mr. Stephensor 
req iod, nk it might; but it would leave it merely a Suepension Brides, which I dé 
rot like f fj ~ befor ¢ Select Commit Railway B 
I ! ‘ ‘ ’ the sin Bridge, alluding he diff t position 
which he » placed by the requirement f the Admiralty In this powltios 
a‘Tairs I fel necessity of recons uz t questio 
stiff Jotform of a euep 
way trains at high velox «.” af P variety of devices 
ntof t ‘ most feasible appeared to be » combination of 
with d , ’ y. forn g vert al wicks erved | 1} sus 


' 


tains, with . a r frames toy : re 


tain the sides 


ming a roadway surmounted on all sides by strongly trussed 


exceedingly stiff vertically, and has indeed 
merica on a large canal aqueduct, and is 


auics’ Magazine’ for 18# 


“The any at r, of this pr 


favourable possible, for there the weight ‘ort ’ t . ‘ all the 
Strains consequentiy Used both in am ts ‘ ction ¥ ‘ ondit “ in 


wooden trussing constructed of numero 1a large rail ridg s evident 
far from these conditions obtaining und any cumstances, they ere ever varving to a 


very large extent; bu: when connect wit which } 


tends to alter its curvature by 
every variation in the position of any superi nt weight, the direction and sthount 
of the complicated strains throughout the framing become inealculable, so far as all practi- 


7 * © @© * “ it was revertimge to this bridce” (a smal! 


cable purposes are concerned.” 
wrought iron box girder) “ that led me to apply wrought iron with a view to obtaining a 
stiff platform to a suspension bridge, and the first form of its application was simply to 
carry out the principle des@ribed in the wooden suspended structure last spoken of, substi- 
tuting for the vertical wooden trellis turning and the top and bottom cross beams, wrought 
iron plates riveted together with angle iron. The form which the iron now assumed was 
consequently a high wrought iron rectangular tube, so large that railway trains might pass 
through it, with suspension chains on each side ” 
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who has seen the locality fail to appreciate the fitness of the structure for the sin- 
gular combination of difficulties which are presented. 

Your Engineer, Mr. Alexander Ross, has personally examined the Niagara 
Bridge since its opening, with the view of instituting, as far as is practicable, a 
comparison between that kind of structure and the one proposed for the Victoria 


Bridge; and as he has sinte communicated to me by letter the general conclu- 


sions at which he has arrived, | think I cannot do better than convey them to 
you in his own words, which are subjoined below 

“*T find from various sources that considerable pains have been taken to pro- 
duce an impresvion in Eugland in favour of a Sas ension Bridge in place of that 
we are engaged in constructing across the St. Lawrence at this place. This idea, 
no doubt, has arisen from the success Of the Niagara Suspension Bridge, lately 

ished by Mr. Roebling, and now in use by the Great Western Railway Compa 
ny, as the connecting links between their lines on each side the St. Lawrence, 
about two miles below the great‘ Falla,’ of the situation and particulars of which 
you will no doubt have some recollectfon, I visited the spot lately, and found 
Mr. Roebling there, who gave me every facility I could desire for my objects. 
Of his last report on the completion of the work he also gave mea copy, which 
you will receive with this: I have marked the points which contain the sub- 
stance of his statemnt. I also enclose an engraved sketch of the structure. Mr, 
Roebling bis succeeded in accomplishing all he had undertaken, viz: safely to 
pass over railway trains at a speed not exceeding five miles an hour ; this speed) 
however, is not practiced,—the time occupied in passing over 800 feet is three 
minutes, which is equal to three miles an hour, Tho deflection is found to vary 
from 5 to 9 inches, depending on the extent of the load, and the largest load yet 
passed over is 326 tons of 2000 Ibs. each, which caused a depression of ten 
inches. A precaution has been taken to diminish the span from 800 to 700 feet, 
by building up, underneath the platform at each end, about fortr feet in length 
intervening between the towers and the face of the precipice upon which they 
stand; and struts have also been added, extending ten feet further. The points 
involved in the consideration of this subject are, first, sufficiency, and second, 
cost, These are, in this particular case, soon disposed of. Firat, we have a struc- 
ture which we dare not use at a higher speed than three miles an hour; in crossing 
the St. Lawrence at Montreal we shou'd thus occupy three-quarters of an hoar; 
and allowing reasonable time for trains clearing and getting well out of each 
other's way, I consider that twenty trains in the twenty-four hours is the 
utmost we could accomplish. When our communication is completed across the 
St. Lawrence, there will be lines (now existing, having their termini on the 
south shore) which, with our own line, will require four or five times this aecom- 
modation. This is no exaggeration. Over the bridge in question, although 
opened only a few weeks, and the roads yet incomplete on either side, there are 
between thirty and forty trains pass daily. The mixed application of timber and 
iron in connection with wire, readers it impossible to put up so large a work to 
answer the purposes required at Montreal; we muat, therefore, construct it en- 
tirely of iron, omitting all perishable materials ; and we are thus brought to con- 
sider the question of cost. In doing which, as regards the Victoria Bridge, I find 
that, dividing it ander three heads, it stands as follows: 
First,—the approaches and abutments, which together extend to 3000 

feet in length, amount in the estimate to. .......... ccc cee cece eee « £200,000 
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Second,—the masonry, forming the piers which occupy the intervening 
space of 7000 feet between the abutments, including all dams and ap- 
pliances for their erection ...... cece csecsccceccceveceecscess ee £800,000 

Third,—the wrought iron tubular superstructure, 7000 feet in length, which 
QMIOERES BO. cc ccc cccccccsececcescccsececcosescetcceccecece ces ce 

(About £57 per lineal foot 

Making a total of aiid 


“ By substituting a Suspension Bridge the case would stand thus 


wth being 


1d abutments extending to 3,000 feet in ler 

ially as these are now in aa advanced state, may 

£200,000, 

The masonry of the Victoria bridge piers ranges f 

averaging 56 feet a hese are in 1 

sion bridge adu 

tend to an aver 

to their height 

contained in the 

ving, which would arise | 

would be required for the 

doubly balanced by t 

eoustrect 

in the Vict 

the cost 

Estinmat 

thei: fe hf ' ; ' \ ret re sth of 800 

feet # og | neal f ‘ 4 : ver the tubes 

of which in | l : ‘ ccess of nearly 

10 per cent iple, for the par- 

ticular locality wit ’ , l, bes | ng a structure perishable 

in iteelf, on ac ’ rf 0 : t 1 to construct them entirely 

of iron, vl ‘al ‘ t ‘ hic rcumstance connected with 
just fy. We attain our ends 


esl! «& 


is of atill greater « equence a 


says, no suspensi bridge is safe 
no stays of the kind referred to could 
be used in the Vi *—both on account of the navigation and the ice, 


" ‘ 
eit 


her of which, coming in contact with them, would instantly destroy them. No 


security would be left against the storms and hurricanes so freqcently occurring 
, 


in this part of the world 


“*No , however, capable of forming a judgment upon the suliject, will doubt 
for one moment the propriety of adopting the suepended mode of structure for 
the particular place and object it is designed to serve at Niagara. A gorge 800 
feet in width and 240 in depth, with a foaming cataract racing at a speed from 20 
to 30 miles an hour, underneath, points out at once that the design is most eligi- 
ble; and Mr. Roebling has succeeded in perfecting a work capable of passing over 
ten or twelve trains an hour, if it should be required to do so. The end is at- 
tained by means the most applicable to the circumstances; these means, however, 
are only applicable where they can be used with economy, as in this instance.’ 


“ My own sentiments are so fully conveyed in the above extract from Mr. Ross’ 
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letter, that I can add no further remark upon the subject, except perhaps that 
there appears to be a discrepancy in that part which relates to cost. 

In dividing the £80,000 into items, Mr. Ross has deducted £20,000 for mason- 
ry, and left the residue, £60,000, for the 800 feet of roadway. Now it appears 
evident that this amount should include the cost of the “land chains;” and assu- 
ming their value at about £15,000, there would be only £45,000 left for the 800 
feet of roadway, thus reducing the cost per lineal foot to about that of the tube. 
But in the application of a suspension bridge for the St. Lawrence the item 
£165,000 for “ land chains” would of course have to be added to the coat of the 
7,000 feet of roadway, which would swell the amount per foot to a little over 
that of the tubes.’ 

. . * > * . . . 

“T entirely concur in what Mr. Ross says respecting the propriety of applying 
the suspension principle to the passage across the Niagara gorge; no system of 
bridge building yet devised could cope with the large span of 800 feet which 
was then absolutely called for, irrespective of the other difficulties attended to, 

aw ; 


Where such spans are demanded, no design of beam wita which I am ac 


quainted would be at all feasible. The tube, trellis, and triangular systems are 
impracticable in a commercial seose and even as a practical engineering question 
the difficulties involved are all but insurmountable. 

“Over the St. Lawrence we are fortunately not compelled to adopt very large 
spans. none so large in fact as have been alrea ly vccomplished by the simple 
*Girder’ system = It is under these circumstances that the suspension principle 
fails, in my opinion, to possess any decided advantage in point of expense, whilst 
it is @ertainly much inferior as regards stability for railway purposes. The flexure 
of the Niagara Bridge, though really small is sufficiently indicative of such a 
movement amongst the parts of the platform as cannot fail to augment where 
wood is employed, before a long time elapses. 

“I beg that this observation may not be considered as being made in the tone 
of disparagement; on the contrary, no one appreciates more than I do the skill 
and science displayed by Mr. Roebling in overcoming the striking engiunering 
difficulties by which he was surrounded; I only refer to the question of flexure in 
the platform as an unavoidable defect in the suspension priaciple, which from the 
comparatively small spans that are available in the Victoria Bridge may be en- 


tirely removed out of consideration.’ 

It may be questioned whether the circumstances of the railway 
traffic demanded the immediate construction of a railway bridge at 
Montreal of any description, but it is not our purpose to discurs 
that question here. We feel confident, however, that the excced- 
ingly expensive structure now being erected cannot be justified 
while a much less costly one was within reach. While fully admit- 
ting the force of all Mr. Stephenson's arguments in favour of the 


tubular principle, as in comparison with other principles of construc- 


tion in iron, and as compared with the suspension principle for the 

particular case in question, we regret that he did not more fully 

consider the fitness of a wooden superstructure, which we feel con- 
k* 
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vinced would have met every exigency of the case ; and under careful 
supervision and due watchfulness against fire, if properly construct- 
ed, would have been free from all the objections as to flexure, and 
consequent decay, which Mr. Stephenson urges against wood as 


applied to suspension bridges, and would have endured until a more 
complete development of the railway traffic might warrant the 
enormous expenditure now being incurred ;—thus saving a present 
outlay of upwards of £300,000. 


A. B. 


SCIENTIFIC AND LITERARY NOTES 


GEOLOGY AND MINERALOGY 


KEW CRUSTACEANS FROM THE SILURIAN ROCKS OF SCOTLAND 

The February Number of the Quarterly Journal of the Geological Society of 
London, contains a series of papers of much interest on several new forms of Crus 
tacea from the Parish of Leamahago in Lanarkshire. These were discovered by 
Mr. Robert Slimen. The beds in which they occur bave been examined by Sir 
Roderick Murchison and Professor Ramsay, who consider them to belong to the top 
band of the Upper Silurians—the equivalents of the “ Tilestones * or Upper Ludlow 
series, previously unrecognised in that part of the country. The fossils discovered 
by Mr. Slimon have many apparent affinities with Eurypterus or Pterygotus. As 
shewn by Mr. Salter, however, they constitute no less than five distinct species of 
anew genus, named by him, L/isnantopterus, from the peculiar thong-like aspect 
of the awimming fee. The eyes are apparently situated on the extreme lateral 
margin of the anterior portion of the head-shield : a character serving to distinguish 
these new forms very readily from Eurypteri, which, otherwise, in general appear- 
ance they much resemble. Of the chelate antenow, however, there appears to have 
been only a single pair, The largest of the discovered species is considered to have 
been at least three feet in length. Professor Huxley has appeaded some very able 
remarks to Mr Salter’s descriptions, in which he points out many striking relations 
between this new genus Himantopterus, and a particular section of the Stomapods 
on the one band, and certain larval forms of Macroura (the “ zoma” of a few years’ 
back) on the other. Amongst the Lanarkshire specimens also, discovered by Mr. 
Slimon, were some very complete forms of the genus (eratiocaris of M‘Coy, pre 
viously very imperfectly know: 

ASAPHUS CANADENSIS 

Specimens of A faphus platycephalus—the Isotelus gigas of many authors, are well 
known to abound amongst the trilobites from the Utica Schist of Whitby, Port Hope, 
&e., in Canada West. After 7riarthrus Beckié, the species in question is perbaps 
the most a!undant fossil of these localities. The principal feature in Asaphus platy - 
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cephalus, at least in adult individuals, is the comparatively undivided character of the 
caudal shield. In the Whitby schists, however, trilobites occur, over seven or eight 
inches in length (if not longer,) with the caudal extremity not only distinctly tri- 
lobed, but also marked with numerous and distinct pleurm extending almost to the 
edge of the striated limb; whilst at the same time, they agree in al! other respects 
with A. platycephalus. In the union of the facial suture above the glabella, for 
example, the two are alike ; and in the peculiar character of the body-segments and 
pleurm, not the slightest difference is perceptible. As no figure of this trilobite is 
given in Hall's Palwontology, and as the form appears to differ from the figured 
European species, we propose to confer upon it provisionally the name of Asaphus 
Oanadensis. If it be really new, it may be placed as the type of a particular sub 
division of the Asaphidmw, in accordance with the following scheme :— 

Asaphida with facial sutures united 

81. Pygidium, undivided ;—Type, A. platycephalus, 

§2. Pygidium with grooved aris :—Type, A. expan us 

§3. Pygidium with grooved axis and pleura :—Type, A. Canadensis. A drawing 
of this latter species will be given in the second part of our Paper on the 
Trilobitea 

MINERALOGICAL NOTICES 

Dufrenoysite :—Ch. Heusser has communicated to Poggendorff’s Aunalen (1856, 

Ne. 1.) some additional iuformation on the crystallization of Dufrenoysite 


[2(PbS) + As* S*] from the dolomite of the Binnenthal He confirms the Mono- 


metric character of the mineral; but, in addition to the forms hitherto discovered, 
viz -—the rhombic dodecahedron, and the leucitoid 2-2, he announces the cube, the 
octahedron, a second leucitoid 6-6, and a trisoctahedron 2. Hardness», 4°56 

Binnite :—Heusser bas also subjected to a detailed examination, the steel-grey 
metallic sulphide which often accompanies the Dufrenoysite at the above locality 
Thies mineral has been known in Switzerland for some time under the name of Bin- 
nite. It oceurs in very small and longitudinally striated prisms of extreme brittle- 
ness. Streak, dark-red, much darker than that of Dufrenoysite ; specific gravity 
(according to an earlier determination of Von Waltershaueen on specimens taken 
by him for Dufrenoysite) — 4-477. These latter epecimens, according to Ubriaub, 
contained sulphur, arsenic and copper, with a mere trace of lead. The system of 
crystallization of Heusser's specimens, was apparently Trimetric, but the prism-angle 
could not be obtained, owing to the stria on the faces. The measured angles, 
those of a series of domes, but whether macrodomes or brachydomes not determi 
nable, did not accord with the measurements obtained by Von Waltershausen. An 
examination of further specimens is consequently desirable 

Hyalophane :—The dolomite of this same locality furnished to Von Waltershausen 
another mineral, which be described as new, under the name of Hyalophane. It 
was thought tocontain: Si0*, Al?0*, CaO, MgO, NaO, BaO, 80°, and HO. Heusser 
has shewn, however, that it is simply an adularia variety of Orthoclase, containing 
accidental particles of Iron pyrites, and interpenetrated by Dolomite and Heavy 
Spar. Seven distinct crystals carefully freed from these impurities, and tested 
respectively by the blowpipe, did not yield the slightest trace of sulphur. 

Rhodonite: — Crystals of the Silicate of Manganese, or Rhodonite, are, it is well- 
known, of rare occurrence. From those hitherto met with, aud from the cleavage 
planes of massive specimens, the crystallization of the mineral has been long con- 
sidered identical with that of Augite or Pyroxene: a supposition apparently con- 
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Grmed by the similarity of atomic constitution exhibited by these bodies, An 
examination of some very perfect specimens, however, obtained from Phillipstadt 
ia Sweden, hasshewn Mr. KR. P. Grey (Phil. Mag. March, 1856) that the crystallization 
is triclinic. The inclinations of the three assumed pinacoids (or terminal pairs) 
gave, respectively :-—S87°20, 86°10, 110°4 

Vorgtite Under this name (in honor of Voight, a writer who obtained some 
notice at the close of the last ce ntury, a8 an opponent of the Wernerian doctrine *,) 
Schmid bas described a micaceous mineral from a graniiic mass, forming part of 
the Ehre: berg, in the Duc iy of Saxe-Weimar. It occurs in small scale a, ol a brown 
colour, and opaque; but is usually much weathered. H. alittle over 20; Sp. gr 

201 R padily fusible. The analysis yielded mU* 33°83, J 13°40, Fe*O0* 
842, FeO 2 1, MgO 7°54, CaO0 204, NaO 0°96, HO 987, 99°07 It may be 


regarded, perhaps, as simply a ferruginous variety of Chiorite 


Volknerite Rammelsberg has examined the stance originally named 
Hydrotalcite by Hochstetter— the Volkuerite fron arum in Norway, He confirms 
Hermann'’s statement as to the accidental ture « he carbonate of magnesia 
present f i: but his analysis J t r ri lO * 5( MgO, 
2HO.) ort er , to MgO, Al*O* +4) , si { ‘ Al , 3HO + 6 
(MgO, 2HO) given by Hermann. 

Boronatrocaleite or Ulexite Rammelsberg } a ipposed Boro 
calcite from the plains of Iquique in Southe ; > finds that soda is really 
one of its constituents; and that whe rom impurities, its composition may 
be expressed by the following formula , + { 2 BO + 18HO 
This corre sponds to BO?* 45°63, CaO 12 Aw y 53 d ihe present 
mineral is thus distinct from Layesine, Dana's « inal na { Ulexi ould be 
re-conferred upoo it 

Schaumkalk :—This substance bh be } to ards 48 a pseudomerphous 
variety of calc epar alter Lbrous gy; ; ' ely shewn, that it belongs 
properly to Arragonite ; and he ca attentix ‘ " ‘ stitutes the 
first recognized example of an arragonite pseudomorp! ‘ hells converted 
into arragonite, are, however not unknown 
Torbane- Hill Mineral The substance 8 ha . ce ues to attract, 


from time to time, the attention of the scientih Y 1 in his Inaugural 


Dissertation (Ueber die Natur und Distillationspro t banel minerals : 


Gottingen, 1855,) declares, as the result of an porate | not at 


the matter in question is simp!) umin le > view almost uni- 
versally adopted in Germany e' i n } > are } ced, will 
prevail everywhere It is wt by denyi together tu t bituminous 


shale, that the present substance ith any ency | title 1 to the name 


of coal. Specimens may be seen in the collectior 


ETHNOLOGY AND ARCH HOLOGY 


CRANIA OF THE ANCIENT BRITONS 
Mr. Joseph Barnard Davis submitied to the British Association at the Glas 
meeting, a series of remarks and deductions relative to the forms of the Crania of the 
Ancient Britons chiefly founded upon his observations of a skull derived from the 
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Green-Gate-Hill Barrow, near Pickering. The following abstract of this communi- 
cation is made from a copy transmitted by Mr. Davis to the Editor, and some 
portions of it will not be without value in relation to our own Canadian ethnologi- 
cal investigations and deductions. An observant eye, he remarks, is able to dis- 
criminate between natives of the different provinces of the same country, there- 
fore a more comprehensive investigation of the bones of the face and head will 
lead to reliable conclusions respecting their epecific forma, By extended observa- 
tion, by keeping close to the teachings of the physical phenomena, and by re- 
garding the information to be derived from history, philology and antiquities, more 
as illustrative and accessory, we may hope to obtain more definite and conclusive 
knowledge In explanation of the uncertainty in which the subjectis at present 
involved, he remarks:—1. Duta have been inadequate, and from this scarcity of 
authentic data, observations have deen disconnected and immature. 2. Study has 
bcen too much separated from that of human skulle in general. Taken up more as 


an antiquarian than anatomical or ethnological inquiry. 3. Little attention has been 
paid to discrimination of sexes and ages. Some archwologists of great learning 
have entirely passed these over, vet the cranium undergoes important modifications 


in the course of development and growth, not ceasing even in old age. These 


changes render it necessary to select examples from the middle and mature season 


of life. Attention to sex is even of greater moment, as, if disregarded, errors may 
be induced extending to an entire clasa. The skulls of women seldom exhibit the 
normal and characteristic ethnic features markedly, and should be employed 
eparingly. 4. A prolific source of error consists in overlooking the great diversities 
of form which present themselves regularly in every family of the E iropean races, 
and assuming that we shall find the cranial character more stereotyped as we as- 
cend tw primitive times. This assumption has probably ied men of great distine- 


tion, upon slender evidence for the difference of antiquity of certain skulls, to re- 


fer them to a succession of races. 5. More definite views that prevail on primeval 


anliguilics have dissipated certain preconceptions c¢ meerning cromlechs and 


kistvaens, and the rites to which they were destined; have proved that cremation 


and inhumation were practised contemporaneously from the earliest periods; and 


} 


that the doctrine of the ages of Stone, Bronze and Iron, if notrec-ived too exactly 


and employed too readily in solving diffi ult problems, isin the main true. Pro- 


bably until these advances had been made che the study of ancient 
crania could not have been profitably undertake 

From these impediments it must not be inferred there are no fixed principles in 
the investigation. For,—1. Although it must be admitted there is considerable 
diversity of form amongst the crania of even one people, exlensive observation en- 
ables us to perceive the general characteristic marks which appertain to them. 2 
Whether the origin of the human race is regarded as one of the arcana of nature 
enshrouded in primeval obscurity, wholly impenetrable, or not, we are constrained 
to admit that marked dissimiliarities have existed from the most remote periods, 
3. Another, equally easential, is the law of permanence of ethnic forms ; that the 
characters impres-ed upon races are not transmutable, but constant, This law has 
been the subject of much controversy, but the facts adduced against it appear too 
dubious, unimportant, and few, to shake its stability ; a stability uniform with that 
observed in all the other divisions of nature, and not to be successfully assailed by 
the hypothesis of developmer t. 


The best course to be pursued in the study of the ancient British skull is to de- 
I 
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termine the normal form, and then to ascertain the usual deviations from it. This 
simple method, which has been employed in the elucidation of other natural ob 
jecta, will reduce the subject to as great order as it admits of, and render descrip- 
tion and delineation easy to be understood. A knowledge of the general charac 
ter of the British skull is not to be obtained from the examination of those b long 
ing to one tribe only, but from a comparative investigation of crania derived from 
many. It is believed by Mr. Davis that a skull derived from the Green Gate-Hill 
Barrow, exhibits the true typical form of the ancient British craniam, Its most 
marked distinctive features are, the shoitness of the face, which is, at the same 
time, rugged with elevations and depressions, the indications of wild passions oper 
ating on the muscles of expression; zygomatic arches not unusually expanded ; 
the nose short, projecting atan angle too great to be graceful; immediately 
above its root rises an abrupt prominence occasioned by the large frontal sin.ses, 
which passes on the sides into the elevated superciliary ridges, and produces a 
deep depression between the nose and forehead, giving to the profile a savage 
character ; the osseous case for the brain upon the whole not large, rather than 
small; the occipito-frontal diameter somewhat contracted, and parietal diameter 
good. It ranges with the orthognathic crania, or those having upright jaws, and 
inclines to the brac hy cephali divisior It presents the uncivilized charac ter, but 
ye «% 


from the mass of the brain it has evidently belonged to a savage possessed of 


power, and fitted to profit by contact with men of other races 


‘ 


Having thus enumerated the chief peculiarities of the ¢ pical British cranium, 


Dr. Davis remarks; we may advert to its leading aberrant forms, which admit of 


being arrar ged in a sit ple intel gible method. T ey will be easily understood as 
the abbreviated, or strictly brachy-cephalic ; the elongated, or dolicho-cephalic ; the 
elevated, or, to continue the terms, the acro erphal and the ¢ panded or platy- 
cephalic 

Tt must be added, ' as that adopted by Mr. Davis here, of 
classing under the ¢ niet t * aberrant forma” cranial peculiarities of the 
hla { 


widest poss yncileable with the law of permanence of ethnic 


formes Unie le t ! atail apparent in the above re- 
marks, it would put an er ll ethaic edactions from cranial or osteological 
evidence The grounds, | n which comprehensive a statement is based 
may be looked for in the forthcoming “ Crania Britannica” of the author. ) ean 
while he thus partially alludes to some of them 

Notwithstanding these aberrant forms, the whole scries bears the impress of so 


many similar features, as to shew that it constitutes one natural group. The 


dolicho-cephalic has been supposed to indicate an “ Allophylian” or “ pre-Celtic” 


race, but it may probably be regarded as more properly a family peculiarity in 
some cases, and accidental in others, in which it has been met with in the same 
Barrow, and in a position proving tht interment to be equally ancient, with a cal 
variam of the normal form. Stress has been laid upon the circumstance that it has 
occurred in Chambered Barrows, resembling the famous one of New Grange. The 
best informed antiquaries accord to these Barrows an extremely early date, but, 
that they have altogether preceded simpler and ruder sepulchral cairna, and were 
erected by a distinct antecedent race, aopear to stand in need of much confirmatory 
evidence before they can be admitted with tolerable confidence 


D. W 
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CHEMISTRY. 


Soft Sulphur.—Baudrimont has found that fresh soft sulphur left for five or 
six days in contact with oil of turpentine in a closed tube, becomes opaque and 
covered with small transparent brilliant crystals, which are also deposited on the 
sides of the tube They are modifications of the symmetrical octohedron. This 
arises probably from the greater solubility of soft sulphur in oil of turpentine — 
Comptes Rendus, Ap. 28. 

Carbonic Oxide.—Grimm and Ramdohr, have found that the Carbonic Oxide 
gas, prepared by Fownes’ process (heating 1 part ferrocyanide of potassium with 
9 parts concentrated sulphuric acid,) is not quite pure, containing a small quantity 
of carbonic as well as of sulpburous acid. It may be perfectly purified by 
solution of potassa—Ann, d Ch. u. Ph, Ap., 1856 

Bone Karth.—Wohler has found that bone-dust if leftsome time in contact with 
water gives up a certain proportion of the phosphates of lime and magnesia. The 
same result is obtained if the water be perfectly freed from carbonic acid by long 
boiling. The quantity dissolved seems to increase, as the organic matter putrifies 
This fact is of considerable importance in reference to agriculture. —Ann, d. Ch 
u. Ph, Ap, 1856. 

Pure Silver —Wicke dissolves the alloy of copper and silver in nitric acid, 
precipitates with hot solution of carbonate of soda, boils the precipitate with a 
solution of grape sugar by which the copper is obtained in the form of suboxide 
and the silver as metal, The precipitate is treated with a hot solution of car- 
bonate of ammonia, which dissolves the oxide of copper but none of the silver.— 
Ann, d. Ch. u. Ph. Ap, 1856. 

Teat for lodine—Lichig recommends the addition of a small quantity of an 
alkalic iodate, followed by eu!phuric or muriatie acid to a solution containing so 
emall a quantity of iodide that no coloration is prodaced by starch and nitric 
acid; in this case a much deeper colour is produced Neither iodic acid nor 
iodide of potassium produces any colour with muriatie acid and starch paste, 
The mother liquors of some mineral springs produce the colour without the ad 
dition of the iodate; they must contain some substance which acts in a similar 
manner, possibly nitrates. — Ann. d. Ch, u. Ph. Ap., 1856. 

Determination of Chlorine—Levol has described a method of determining 
eblorine by means of a normal solution of nitrate of silver, in which he renders 
the completion of the precipitation perceptible by an ad lition of phosphate of 
soda, the presence of an excess of silver being indicated by the yellow tint of the 
precipitate. This colour being very faint, Mohr recommends the use of chromate 
of potash, the red colour of the chromate of silver becomes perceptible when a 


very minute excess of the silver solution has been employed. The chromate and 
not the bichromate should be used aud the solution must not be acid. Mohr has 
employed the process in the examination of urine, well water, mineral waters, 


saltpetre, potashes, soda, aud chlorate of potash, and always with concordant 
resulta — Ann, J. Ch. u. Pa, Ap. 97. 

Silvering.—Liebig has given valuable directions for silvering glase mirrors in 
the cold, the silvering is effected by a solution of ammoniacal nitrate of silver. 
excess of caustic potassa and milksugar.—Ann. d. Ch. u. Ph., April, 1856, Oh. 
Gaz. 327. 

Furfurine —Svanberg and Sergstrand have examined the sulphate, phosphates 
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the firet product of oxidation, preceding anisaldehyde. Anisoine C*° H?* 02+ 
6 HO+4 Ome( Heo He has examined several of the salts, the silver com- 
pound is OC H O'' AgO Ch. Gaz. 325 

Anitlotic Acii,- Major has examined the acid obtained by Piria by the action 
of nitric acid upon salicine, to which he gave the above name, and states it to be 
identical with nitrosalicylic. Piria denies this, and recommends for ite forma- 
tion the following process : Into a stoppered bottle, 1 part of powdered salicine 
and 6 to 8 parts of nitric acid of 20° B are put, the bottle is closed and placed 
in a cool place, hyponitrous acid is formed, the fluid becomes green, and after 


some time crystals of anilotic acid separate. If the process be conducted in an 


open vessel, the liquid becomes yellow, and helicine is formed, The properties 
of the acid are described.—Ch. Gaz., 825 


Arack Acid Se! en aod Gossamann have described the salts, ether, amide 


acid Its formula is C*°H*eO* - acid ob 


94 


tained from ground nut oil Ch. Gaz, 326 
Ethylamine.— Emil Meyer has deseribed various salts and double « of this 


base, with phosphoric, sulphuric and molybdie acids, de, &e —Ch. Gaz. 327. 


Acids in the Animal Organiem.— Bertagnini finds that eamphoric acid passes 


unchanged into the urine, the anhydrous acid becomes hydrated, anisic acid 


passes unchanged, salicylic acid rapidly passes into the urine as indicated by the 


becomes converted into a new compound which he calls 


iron test, but a portion 
salicyluri acid, having taken up the elementa of glyeocine and lost two equiva 
lents of wate The acid can be separated by evaporating the urine, separating 
from the salts, acidulating with hydrochloric acid, shaking with ether, evapora- 
ting, and recrystallizing. The salicy acid is removed by heating to 284—802 F 

a current of air,—the residue is decolorized and crystallized. The formula is 
Ci*eileNO Ch. Ga 

Saponification.—Pelouze finds that fats can be readily saponified by the anhy- 
drous oxi their hydrates in a solid form, if the mixture be heated to 
482 F. Wit tt soap formed yields from 95 to 96 per cent. of the suet 
operated on ring the reaction a white emoke is evolved with an odour of burnt 


sugar, that of aceton also perceptible. 10 parts of anhydrous lime are sufficient 


with 12 or 14 the reaction takes place with much greater 
perating with large quantities it is difficult to keep within bounds 
vent Gecomposition. 
proportion of 10 to 12 per cent. rapidly saponifies fats at a 
temperate er 447° F. Two pounds of suet with 120 grammes of 
slaked lim p one hour; if the temperature be raised rapidly to 
482 he pr ’ mpleted in a few minutes 
7 t rom to great importan¢ ] manufacturers of the 
so-called stearin« 


H. C 
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REMARKS ON THE 8ST. MARTIN, ISLE JESUS, METBOROLOGICAL REGISTER 
POR JUNE, 


chest, the 5th day 30.010 
ywest, the 20th day 202M 
thly Mean 20.6538 
ithly Rang 0.808 
ghest, the 2ist day 

Then vest, the Ist d 4! 
heru ’ ' hy} -— 83 
8 
Greatest Tt t f the « Ra lle’ 2 


Lowest P t of Terre ! : tion su 


Amount of Evaporatior 74 
Mea f Hu lity 754 


Rain fell on 10 days, amounting to 4.323 inches -was accompanied by thunder and lightuing 
on 3 davs, it was raining 23 hours and 0 minutes. 

Most prevalent Wind, the 8 W by W—i115 miles 

Least prevalent Wind, N N E-—1 milk 

Most windy day, the 26th; mean miles per hour, 8.45 

Least windy day, the 2nd; mean miles per hour, 0.45. 

Most windy hour, from 2 to 5, p.m., on the 4th—20.10 miles 

There were 168. hours calm during the mouth 

Total distance traversed by the Wind, 3,150 miles; resolved into the Four Cardinal Pointa, 
gives, N. 350 miles. 8. 768 mites, W. 14690 miles, B. 582 miles, 

There was only one day perfectly cloudless 

Aurora Borealis visible at observation hour on one night. 

The electrical state of the atmosphere has been marked by rather high tension, 

Oxnone was in small quantity 


REMARKS ON THE 8ST. MARTIN, ISLE JUSUS, METEOROLOGICAL REGISTER 
POR JULY 
( Highest, the 22nd day 
Lowest, the 18th day 
) Monthly Rar 
(Monthly Mean 
Hichett, the 20th day 


\ Lowest ° 
arwest, the 20th day 
Thermometer Mosthin Bande 


(Monthly Mean "98 1G 
Greatest Intensity of the Sun's Rays 121°%4 


Lowest Point of Terrestrial Radiation , °.7 


Rarometer oe 


Amount of Evaporation __« 4.39 

Mean of Humidity 784 

Rain fell on 12 days, amounting to 6.373 inches—it was raining 21 hours 25 minutes, accom- 
panied by thunder on 3 days. 

Five days cloudless during the month. 

Most prevalent Wind, 8. W. by Ww. 

Less prevalent Wind, 8 E 

Most windy day, the Ist ; mean miles per hour, 18.06, 

Least windy day, the 6th; calm. 

Most winday hour, from 8 to %, am., on the Ist, 26 miles per hour 

There were 174 hours and 26 minutes calm during the month, 

Total amount of miles traversed by the Wind, 2884.20; which being resolved into the Four 
Cardinal Points, gives, N. 776 miles; 8. 345 miles; W. 1,652.20 miles; EB. 111 miles, 

Bright Meteor, at 9.30 p.m., on the 5ist; passing from the Scufum Solieaki to Ai Sagitarit 

The Electrical state of the Atmosphere has been marked by moderate Intensity — maximum 
on the 30th, 365°. in terms of Volta’s Eloctronometer, No. 1. 

Ozone was in moderate quantity. 








TO THE READER. 


“So numerous a body as the Canadian Institute now is, ought to 
include a much greater number of working members ; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays. They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 
proceedings. 


“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal 
observation, must be readily producible by many members who have 
hitherto borne no active part in the Society's proceedings, but whose 
contributions would most effectually promote the objects which it is 
designed to accomplish.” 


Eatract from the Annual Report of 1856. 
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506 SUPERSTITIONS AND TRADITIONS OF AUSTRALIA. 


Nevertheless, even the Australian savage manifests such vague 
traces of the rudiments of religious belief as are implied by a faith 
= some supernatural power. The aborigines occasi nally refer to an 
imaginary evil-being, whom those Iam describing call Jahnac, to 
whom they give credit for al] sickness and misfortunes that may 
befal them, and whose principal occupation, they say, is to roam about 


the earth at night, watching to harm such stragglers as may unfor- 


tunately happen to fall in his way. Some of the valiant ones, 
ndeed, will even boast of personal encounters and interviews 
with him; but what Jahnac is like, or what his powers are, none can 
distinctly tell. Even to those who boast of having encountered him 
Jahnac remainsa mystery. Still they appear to have an indistinct idea 


of something that has the power of injuring them Anything and 


g 
everything accordingly, which frightens them, is Jahnac; but, however 


‘ 


much they may dislike leaving their fires at night for fear of coming 
ontact with him, Jahnac is not wors! ipped by them, nor do they 
way to propitiate him, or manifest respect for him other- 


wise than what is implied by abject fear 


But although entertaining such vague and grove) 


ing ideas of any 


tual power, and, properly speaking, destitute of all conception of 


a Supreme Being—these savages, nevertheless, labor under many 


strange delusions, tantamount, in some cases, to what might be called 


llows that where the mind is not 


a religious belief. It generally f 
pre-occupied by any higher form of re ligious belief, it becomes the 
dupe of designing cunning and craftiness. This is strikingly exem- 
plified in the Australian savage. 

Iu the description of the different Tribes given in a former paper, 
t was mentioned that the Cockatoo-men, or a portion of that tribe, 


had acquired a strange and mysterious influence over their neighbors, 
1 shall now endeavor to relate in what manner this influence is exer- 
eised. aud the light in which its possessors are regarded, by those 
who do not belong to the exclusive circle. 

The Cockatoo-men are be lieved to control the ele ments, and to 
direct the heavenly bodies ; thréugh Jahnac, their ally, they are sup- 
posed to have the power of inflicting disease and death upon whom- 
soever they will. The voice of the Cockatoo-man is heard in the 
thunder, and lightning is the bursting forth of his wrath, or the 
manifestation of his displeasure and approaching vengeance. No 
sooner does the vivid flash dart along the horizon, and the distant 
murmur of thunder fall upon the ear, than the native crouches within 
his wigwam, and cries :—“ The Cockatoo-man speaks—he is sulky !”’ 


Should the husband, the wife, or the child, feel the pains of sickness, 





SUPERSTITIONS AND TRADITIONS OF AUSTRALIA. 507 
again is the ery raised :—“ The Cockatoo-man is sulky !’’—and should 
death not follow, to him alone is the recovery due, for his wrath has 
passed away. In like manner, the Sun, Moon, and Stars, are all 
the handiwork of the Cockatoo-man. Night by night does he ascend 
from this, his terrestrial dwelling place, to hold a glorious banquet 
on the moon, whose phases are accounted for by these nocturnal 
expeditions and feasts. They are continued, according to native be- 
lief, unti! the whole is demolished, but one small piece, which is al- 
lowed to remain and again expand to its original dimensions, when 
the feasting Is once more resumed. 

All the individuals of this tribe are supposed to possess these at- 
tributes in a greater or less degree; but some few are endowed with 
powers of a still more extensive and controlling range than others, 
and they are therefore flattered and sought after by the surrounding 
tribes, upon all occasions of danger and great sickness. The gravity 
with which these medicine men go through their incantations, and 
the implicit faith in which those operated on appear to submit them- 
selves to the tender mercies of the operator, is ludicrous in the ex- 
treme. The patient, in all probability, is suffering from internal 
pain, or is possibly in the last stage of exhaustion, Jahnac has been 
put into him by the Cockatoo-man—and the Cockatoo-man alone can 
get him out He is therefore sought after, without reference to dis- 
tance or trouble, and brought (sometimes many days journey) to ad- 
minister relief to the afflicted. 

The Cockatoo-man approaches, and, gravely gazing on the sick 
man, begins to probe with his knuckles, to find the exact spot where 
lies the pain. Having determined this, he commences to rub down 
or shampoo the body, from the part affected, towards one of the ex- 
tremities, either the feet, the hands, the head, or the ears—his object 
being to force Jahnac out at one of these points. During the opera- 
tion, he frequently blows upon his fingers with great solemnity, as if 
to disperse the infection of the evil one. Suddenly ceasing his rub- 
bing and seizing the patient by the hair of his head, or back of the 
neck, he treats him to a most energetic shaking; and thus he pro- 
ceeds, with alternate rubbing, and blowing and shaking, until Jahnac 


bs? 


is forced out of the afflicted one, and appears in the hand of the 


operator, in the shape of a small piece of wood or quartz. The 


cure being thus satisfactorily performed, this bit of wood or stone is 


handed over to the individual from whom it was extracted, and by 


whom it is cherished ever afterwards as an object of peculiar value. 
Such are the wonderiul powers supposed to be possessed by these 


men, and, to those who believe all that they have credit for, innumer- 
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able are the miracles th y perform. It is needless, however. t 

on the subject. 1 have related sufficient to prove the influer ’ 
have over the minds of the savages, their dupes H yw they ‘ itrived 
to gain this influene appears extraordinary, as I ay 


that trey p alific n superior to their neig) 


at they do then 


y reiat« 

ev generally contrive 
originality and usness, not only amusin: 
a& great me i 1] el relative 
thought 
me ! 
arou 
much as p ib] ec ir and ple ki 4 my 
com} 

Aro Ww very far 

like the frog, but it was not alwavs A very long t 


i= , } } _ ! , } 1 
not all jump, jump, jump. n walked : e day, and when 


the black man was hungry, he did not run after the Kay varoo, as he 


now does, for the whole day. but aro ‘om h ‘e, and knocked him 
down w 

One 

imp, } 
started, } imp, jut 

sat down n the glare of t] Sup And so he went on ju rand rest- 
ing untilhe found himself inthe midst of the Kangaroos. wh » were crawl- 
ing about eating tl 


very low, and backs vx ry his 


1¢ grass with their fore paws to the ground and noses 


h. The Frog laughed when he saw the 
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hind legs of the Kangaroo, so much like his own, so long and so 
' 


strong, used in crawling along like a miserable Opossum or Bandicoot, 
and he t ight the Kangaroos very lazy and very foolish, and so he 
commenced to talk with them, and demanded why they did not jump 
with their long legs ashe did. The Kangaroos replied that they knew 
but of one way of using their legs, and that way was as he then saw 
them d , The Frog said: No, long legs are made for jumping, 
trv and do as I do; and off he start 1 jump, jump, jump, and jump 
also wer the Kangaroos, then jump, Jump, jump, the tirst jump 
awkward, but proving as they ke apt, until at last away they bounded 
altogether, Frog and Kangaroos, and the Kangaroo was glad when he 
jum iwav from the Black man; but the Black man said it Was no 
good, ar >was sulky with the Frog.”’ 

‘yog a ording|y that the Kangaroo has to thank for the 


a | 
system of locomotion which he now employs, and it 


weording to the same native belief, that the Australian 
has to blame for having to exert those same powers in ord r to supply 
himss lf 


The following was the purport of the native youth's account of 


the manner in which fire was diffused over the land, although the 


language ma} fer somewhat from his narrative. 

A long long time ago, a little Bandicoot, (a small and sharp nosed 
animal, not unlike our Guinea Pig,) was the sole owner of a fire-brand, 
which he cherished with the greatest jealousy, carrying it about with 
him wherever he went, and never once laving it aside or allowing it 
out of his own special care ; so selfish was he in the use of his prize, 
that he « bstinately refused to share it with the other animals, his 
neighbors ; and so they held a general council, where it was decided 
that the fire must be obtained from the Bandicoot either by force or 
strategy. A Hawk and a Pigeon were deputed to carry out this re- 
solution, who, having formed their pl in, awaited their opportunity to 
accomptt h it. 

This Bandicoot lived on the banks of a small stream where he 
amused himself during the sunny hours of the day in walking and 
frisking about. It was on one of these occasions that the Llawk and 
Pigeon veutured to try their chance, and thus went about their work. 
The Pigeon strolled down the bank of the river where the Bandicoot 
was W iulking the Haw k, at the same time, kept fiving about in their 
vicinity. Coming up with the Bandicoot, the Pigeon entered into 
conversation with him, and asked him for a portion of the fire he 
earried with him. The Bandicoot as usual refused his request. The 
Pigeon then asked him why he continued so selfish as not to divide 
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his fire with his neighbors. The Bandicoot replied that the fire was 


} 


his alone, by right, and therefore it was bis intention to maintain his 


claim, aud to keep it to himself. The two continued to wrangle, 
when suddenly the Pigeon, seizing, as he thought, an unguarded mo- 
ment, made a dash to obtain the prize. The Bandicoot quickly saw 
that affairs had come to a crisis, and, in desperation, determined to set 
matters at rest effectually; he therefore threw the fire towards the 
water, there to quench it for ever. But fortunately for the Black 
man, the sharp eyed Hawk was hovering near the river, carefully 
watching the whole transaction, and seeing the fire falling into the 
water, he made a dart towards it, and with a stroke of his wing, 
knocked the brand far over the stream into the long dry grass of the 
opposite bank, which immediately ignited and the flames spread over 
the face of the couutry. The Black man then felt the fire and said it 
was good. 

I shall conclude this sketch by mentioning a species of trial by 
ordeal, —a singular and by no means impartial method of testing sus- 

guilt. Occasions for its exercise are not rare. 

One of the tribe, for instance, is found dead; having fallen by the 
hands of violence, suspicion falls upon some member of the tribe and 
he is called upon to prove his innocence; he proceeds therefore 
to kill a kangaroo Having cooked a portion of this, he gives it to 


1 man to eat. 


the nearest relative, or adopted brother of the murdere: 
If this meat goes down the individual's throat smoothly and without 
obstruction, and no il! effects follow, it is proof that the Suspicion 18 
unfound 1, and the ace ised is according] looked upon as guiltless. 
Sut if on the contrarv the meat stick in the throat of the judge, or 
afterward cause pain or any disagreeable sensations in the stomach, 
it is proof positive of the guilt of the party suspected, and he has to 
answer for the deed. It may be seen at a glance that this is a one- 
sided proceeding, as the result will, in many cases, to a considerble 
extent, depend upon the feelings and good will of the party most in- 
terested, the accuser who, in giving his decision, can ol course 
please himself whether or not he allow the meat to stick in his throat 
on its way down, or can as easily exhibit subsequent symptoms of 
pain or convulsions, should such be necessary. 

I have thus endeavoured to give some idea of the Australian savage 
in his wild state. Lad I been of a more mature age when thrown 
amongst the natives of Western Australia there is little doubt but 
that much interesting information could have been added in illustra- 


tion of the subject I have attempted to elucidate. Before concluding, 


however, | may be permitted to answer the question frequently put 
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tome: “ Whether the condition of the Australian has been improved 
by his intercourse with the White man?” The question admits of 
no doubt or hesitation in framing a reply; and I regret to say 1 
must be answered in the negative. It is a strange fact, but one no 
less painful than true, that, wherever the white man plants his foot, 


the native of the soil gradually disappears. Unable to withstand 


temptation, he acquires the vices without partaking of the 


benefits of civilization. To this may be further added the fruits 
of his own natural spirit of treachery and revenge ; which unhappily 
neither the civilization nor the Christianity of the white man has 
affected in any perceptible degree Incapable of adapting him- 
self to the changes which agriculture, and a numerous settled 
population, effect on a wild country, his former means of sub- 
sistence disappears, and that which has displaced it lies entirely be- 
yond his reach. Disease and want accordingly work their will on the 
miserable savage, and his extinction is speedy and inevitable. 

The Australian above all others is specially exposed to these evils, 
and the last of his race must soon be numbered with the things that 
were, Alri uly every \ » of the native populati m of Tasmania 
has vanished from that beautiful island, although within so recent 
a period as my visit to it, the Tasmanian was still to be seen living 
on his native soil. The various tribes on the coasts of Australia are 
fast following in his wake, and most of those who form the subject of 
passed away from that strange 
world of the Southern Ocean, which is now so rapidly filling with a 


this paper, have, I believe, by this time 


new and hardy population of industrious settlers, derived—it may 
almost be said without figure of speech—from every nation under 
heaven; bat controlled and guided in the progress of civilization by 


the hardy, practical Anglo-Saxon race. 


DISCOVERY OF INDIAN REMAINS, COUNTY NORFOLK, 
CANADA WEST. 


BY DANIEL WILSON, LL.D. 


PROFESSOR OF HISTORY AND ENGLISH LITERATURE UNIVERSITY COLLEGE, TORONTO, 


During the progress of agricultural operations in the course of 
last autumn, Mr. James W. Wilson, a farmer resident on the third lot, 
thirteenth concession, in the township of Windham, County Norfolk, 

‘ 


pl yughed up a skeleton, along with Indian relics, some of the charac- 


teristics of which are peculiar, and calculated to confer a special in- 





‘FPF INDIAN REMAINS, l NORFOLK 


‘) P . : : 
| ! is vi e! with aceidentally 
ne stump ; and un- 


ighsl are and 


id broken into 


mer, some 


m the bones of 


ts cere bral 


Indian 





DISCOVERY OF INDIAN REMAINS, COUNTY NORFOLK. 513 


arrived at from his observations on them, he thus communicates to 
“1 have carefully examined, measured, and compared, the several 
portions of the pelvis. Tne result of this has impressed me with the 
belief that the bones belonged to a female child of small size, but not of 
dwartish stature, and who had not vet reached the pe riod of pubs rty. 
In the pelvis the union of the illium, ischium, and pubis,—-which 
at the approach of puberty become firmly united or ankylosed together, 
had not commenced. In the measurements which I have been able 
to make of the fragments,—due allowance bemg made for the attrition 
of their processes and fractured surfaces,—there is not that marked 
and striking difference which would exist had they belonged to a 
dwarf, neither is there any trace of deformity mm the bones of the body 
a result generally met with in persous of that deseription 1 am 
therefore led to the conclusion, not only from the examination of the 
bones of the pelvis, but from the attenuated appearance of the long 
bones which you have in your P ymsession, that they be longed to a 
child not exceedin y eleven or twelve years of age, who was of a scro- 
fulous constitution, and who died of some lingering disease, most 
pr bablv consumption ; 
The skeleton to which these remarks refer was turned up in a hol- 
v, on ground which has been many years ele 


ared, and under the 
roots of a pine tree of the ve ry largest size, the pine stump had been 
long removed, and only some of the lateral roots remained, so that the 
interment belo vs toa pe riod anterior to the commencement of the 
Anglo-Saxon settlements on the shores of Lake Erie. The body lay 
east and west, under the main root of the pine tree, and along with 
the skeleton there had been deposit d rudk clay pottle ry, a round ball 
of gypsum, a bone bodkin, and a stone gouge or chisel. The pottery 
, | 


| 
is of the usual description, of rude burnt clay, decorated with incised 


lines, crossing one another with sufficient re gularity to form orna- 
mental patterns round the border; and one fragment is perforated, 
indicating a vessel designed for suspension ; but the pieces forwarded 
to me are too small and imperfect to show more than that they have 
belonged to more than one vessel. It is unfortunate that this sepulch- 


ral deposit,—evidently presenting some features of peculiar interest, 


should have been brought to light by the rude ploughshare, which 
vhere,gencrally defaces and destroys more than it reveals. 
ferent character of the fragments of pottery, there would 


», at least, three vessels in the yrave, one of them 


rably thicker, and probably larger than the others. The broken 
it of a large thin flat stone, ground to a sh irp edge, was also 


and the whole contents of the grave appear to have indicated 
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an sepulchral rites employed under special circum- 


practised with peculiar care The discovers ot the 


skeleton, as | arious other cases, lving directly under the roots 


ol a large tree, naturally ie idea that the latter is altogether 


of subsequent origin and growth, aud hence that its size and age sup- 
ply some evidence tending to fix the period to which the inhumation 
may be assigned t mav be, however, that In some cases the grave 


was hollowed o het roots of a full grown tree, which, 


would serve alike as a prot 1 to the sacred remains deposited be- 


neath, and also as a monu D ‘ rave-post, on Which might be painted 


irted If suc} tie iid prove 


the inverted symbols, t! t t the dey 


t 
to have been a | ractice 1 nGIan a | uiture, it will suggest additional 
Caution as to the ink s to be drawn from the siz ind s ip} osed 
age of the trees found ! ich graves; but there can, und 
cumstances, be an lou as to the one now In question be 


to 1 " } al ( t! settiement of the Norfolk distri 


white man | Mr. Paul Kane imforms me that he 


seen any pottery resembling the specimens found i tl 


among any of the tribes of tl orth West, although 


such are o juent oecurret in the district, aud mu 
forme j i mimon object i i; laclure there 

In the Canadian Journa i P I 1855, ° 
were given with a view to the! 
Crania, tUlustrative of Canadian Ethno} gv, and some 
recalled with advantage, | » hop securing 


attention to the preservation of 


cs as those 
Collections of this nature t 

of saci mi 

A ssc ition 

department in connect wit Creograp! Lisa rv. and recent 
exploring expeditions have had their attention particularly directed 
to the same subject. 

When the importance of such evidences of the physi al character- 
istics both of extinct and living races, in relation to historical inves- 
tigation, as sepulchral remains disclose, is thus becoming so widely 
appreciated, it appears to be desirable that Canada should not lose 
the opportunity of contributing her share to the elu 
ethnological science, afforded by her numerous public works, : 
as by the rapid progress in the clearing and settling of \ ld land. 


] . ‘ } r } 
a collection of native crania as that with which Dr. Morton has en- 


* Canad 
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riched the Cabinet of the Academy of Sciences of Philadk Iphia would 
form a valuable addition to the museum of the Canadian Institute, 
and many facilities exist for its attainment. Every year agricultural 
operations are extending into new districts, and breaking up virgin 
soil. In the progress of clearing the ancient forests, and bringing the 
land into cultivation, places of sepulture must frequently be invaded, 
where the remains of the long-buried chief lie undisturbed, alongside 
of specimens of the rude arts which furnish proofs of the condition of 
society to which he belonged. Railway and other operations are in 
like manner leading to extensive excavations in regions hitherto un- 
touched by the spade or plough ; and these also frequently expose to 
view similar relics of the ancient or more recently displaced aborigi- 
nes; though it is just cause of regret that they have hitherto, in so 
very few CASES, been rescued from ce struction. W he hh, however, we 
remember the apathy with which many educated men have witnessed, 
and even countenanced the destruction of interesting memorials of the 
past, in the old world, it is scarcely to be hoped that the rude railway 
navy, or the first agricultural explorers of the wild lands of the North 


and West, will greatly interest themselves in objects of scientific 


curiosity ; but now that the members of the Canadian Institute are 


scattered over nearly every district of the Province, it may be hope d 
they will be found prepared for hearty co-operation in the accumula- 
tion of facts, and im the preservation of the material evidences whereby 
the ancient history of this continent and its pe opl may be elucidated 

lin many cases the condition in which the skulls and other remains 


found, is such 


of the former occupants of our Canadian clearings are 
as to present no obstacle to their preservation. It is to be noted, 
however, that the more ancient such remains are, the greater is the 
interest and value they are likely to possess. No indications have 
yet been noticed of a race in Canada corresponding to the Brachy- 
cephalic or square-headed mound builders of the Mississippi, although 
such an approximation to that type undoubtedly prevails throughout 
this continent as, to a considerable extent, to bear out the conclusions 
of Dr. Morton, that a conformity of organisation is obvious in the 
osteological structure of the whole American population, extending from 
the southern Fuegians, to the Indians skirting the Arctic Esquimaux. 
gut such an approximation—and it is unquestionably no more—stil] 
leaves open many important questions relative to the area and race of 
the ancient mound-builders. On our northern shores of the great 
chain of lakes, crania of the more recent brachycephalic type have 
unquestionably been repeatedly found in comparatively modern native 


graves. Such however are the exception, and not the rule. The pre- 
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or the greater number of the fragments be collected, and carefully 
packed so as to protect them from further injury, it may be quite 
possible to rejoin them, and so reconstruct the cranium, or such 
other portions as may be desired. 

When ancient barrows, grave-mounds, or other sepulchral deposi- 
tories, are explored with the express purpose of adding to archwolo- 
gical or ethnological data, the zeal of the investigator is likely to 
suggest due care in prosecuting the research: but in Canada it is to 
be presumed that, in the great majority of cases, such remains will be 
discovered by chance, and their preservation from further injury in the 
hands of their original exhumers will be more a matter of accident 
than design By and by, however, we may hope to create an intelli- 
gent interest in this department of scientific inquiry, and so find 
zealous explorers of the sepulehral chronicles of Canada, as well as of 
those of Egypt, Britain, or Ce ntral America lo such, the following 


additional hints, derived from practical experience, may be of some 


mm 


V alne. 


In exploring any locality in search of such memorials of the past, 
whether it be a grave-mound, ossuary, or cemetery, that is uncovered, 
uder instruments of excavation, such as the pick-axe and spade, 

d aside as soon as any portion of a skull or skeleton 

has been exposed, The whole must then be cleared from the 
surrounding earth by means of some light implement, such as a gar- 
den trowel, with the assistance of the hand In removing the earth, 
strict attention should be paid 1 yany small objects contained in it 
as the practice of the Indians of this continent, as well as of most 
other savage races, of burying weapons, imple ments, personal orna- 


id relies of various kinds, with the dead, is well known. 


; 


And here the distinctions of sex, above referred to, become of spe- 
] 


nterest, so that it is of great importance to avoid mixing the 
contents of two or more graves, before the pec iliarities of each : 
With the male skeleton will g neralls be found the weay 
> peculiar decorations of the warri 
is accompant d with domestic im 


‘ relics, prop rly pertaining to 


Numerous pers rnaments, however, which closely corr« spond 


to those used in evi d life as parts of female decoration, are re- 
served by the savage exclusively for his own personal adornme 

ry ivy tn ivag cx ! vii i wn per ona! adornment : 
and henee. an additional reason for carefully apportioning t » each 
skeleton its accompanying relics. 


In order to avoid injuring the most essential parts of the skel- 
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eton, it is advisable for the explorer, where he can do it, without 
great inconvenience, to pursue the final process of laying it 
bare, by proceeding from the feet towards the head. No parts 
of an ancient uncothned skeleton are so dithcult to recover perfect 
and complete as the bones of the hands and feet ; but these are fre- 
quently portions of considerable moment. The smail size of the hands 
has been noted by Mr. Stephens as characteristic of the ancient tem- 
ple builders of Yucatan, and the same feature has been observed in re- 
ference both to the hands and the teet, in various primitive races. In 
secking to exhume these, as well as the large! bones, they ought not to 
be moved from the tnclosing soil when they indicate the slightest 
fragility, until the earth has been cautiously removed all round them 
so as to admit of their being lifted out Where the skull has been 
fractured, or any of the bones of the face are d splaced by the pres- 
sure of the earth, every fragment should be carefully collected ; and 
if the soil has been damp, or the bones are rendered soft by moisture, 
they should be exposed to the sun, before being wrapped up in paper. 

Care must also be taken to note all the circumstances attendant 
on the discove ry, which are like ly lo throw any light on the charac- 
teristics of the race, their mode of sepulture, their arts, or customs ; 
due diseri nation being made between the contents of the different 
sepulchral deposits, When more than one has been explored. No- 
thing should be trusted to memory, but all the facts noted at the 
moment and on the spot. Some of the most important facts to be 


observed are: the position of the body: whether lying at fulj length, 


on the back or side, or with the knees bent or drawn up ; also, the 


direction of the body, and the position of the head in relation to the 


’ inte of the compass. 


Phe uature and relative position of any relics, such as urns, imple- 
iments, weapons, &c., should next be carefully noted; and among 
such, particular attention is to be paidto animal remains, such as the 
bones and skulls, horns or teeth, of beasts, birds, and fishes, and ma- 
rine or fresh-water shells. It is a common fashion among savage 
tribes to hold a burial feast over the grave of the dead, and such rel- 
ics may tend to throw considerable light on the habits of the people, 
as well as on the period to which they belong 

In transmitting ancient skulls, they should be first wrapped up in 
paper—an old newspaper will be found the most suitable for the 
purpose. Where there are detached pieces, each should be put in a 
separate wrapper. The whole may then be placed in a box with hay, 
which furnishes an inclosure sufficiently elastic to protect the most 
fragile bones from injury during carrias 
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With these and all other ancient relics, the object of the intelligent 
collector is not the mere gratification of an aimless curiosity, or the 
accumulation of rarities of difficult acquisition, but the preservation 
of objects calculated to furnish valuable scientific or historical truths. 
As, however, such remains lose much of their value when the local- 
ity and circumstances of their discovery are unknown, it is extremely 
desirable not only to attach to each skull, package of bones, or 
accompanying relics, the name and description of the locality where 
they have been found, but also as soon as possible to mark this neat- 
ly and indelibly upon the object itself. Where more than one skull 
has been procured, and any of them are in a fragmentary state, it is 
scarcely necessary to add that the utmost care should be taken to 
keep the several portions of each skull distinct from the others ; as 
even where it may be possible afterwards to separate them, this must 
always be attended with much additional labor, and generally with 
some uncertainty. In most cases the greater number of the teeth, 
if not already loose, will be apt to fall out so soon as the skull becomes 
dry ; it is therefore extremely desirable to prevent those belonging to 
different skulls from becoming mixed. If this is attended to, there 
can be no difficulty in correctly replacing them. When perfect they 
add considerably to the value of such remains, as indications of the 
physiognomical characteristics of the race to which they pertain, while 
their condition supplies evidence of the nature of the food, and 
the consequent habits and degree of civilization of the race. Finally, 
however, it may be added that even very imperfect osseous fragments, 
and relics of an apparently trivial character, are frequently well wor- 
thy of preservation ; and many valuable and interesting deductions 
may be based, by the intelligent scientific observer, on what would 
appear to others insignificant trifles, or even, perhaps, a mere 
handful of rubbish. 


AN EXAMINATION OF LEGENDRE’S PROOF OF THE 
PROPERTIES OF PARALLEL LINES. 
BY THE REV. GEORGE PAXTON YOUNG, M.A.,, 
PROFESSOR OF LOGIC AND METAPHYSICS, KNOX'S COLLEGE, TORONTO. 


In order to establish the properties of parallel straight lines, Euelid 
assumed it as an Axiom, that “if a straight line meet two other 
“ straight lines, so as to make the interior angles on the same side of 
“it less than two right angles, these straight lines, being continually 
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“ produced, will at length meet on the side on which the angles are, 
“that are leas than two nght angles.” As this so-called Axiom is 
indeed from being self-evident, many atten pts have been made by 
geometricians, both ancient and modern, to demonstrate the proper 
ties of pa es wit it its aid Playfair, in edition of E 
Elementa, discusses th pr cipal I these distinctly shewing the 
unsatisfactory character of them except that of Legendre, which 
he pronounces “strictly demonstrative.” It may be proper to men- 
t that Leg treated the subject of para es tw 
differ t i the text t | ments of Greometry nd 
the ot rint Les ty t work l ia co iera the lormer 
method yuite logica l cor y as well as the latter: only 
objecting to it, t t is g and indirect und too “ subt!l for 
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par les seules données A,8,c, sans autre angle ou ligne quelconque, 
mais la ligne c est heterogene avec les nombres A,B,C ; et si on avait 
une equation quelconque entre A,B,C et c, on en pourrait tirer la 
valeur de c en A,B,C, doi il resulteroit que ¢ est egale 4 un nombre, 
ce qui est absurde. Done ¢ ne peut entrer dans la valeur de C, et on 
a simplement C = ¢(A,B.)’’ Leslie committed the unaccountable 
mistake of supposing the argument here stated, to be, that “ that the 
line c is of a nature heterogeneous to the angles A and B, and there- 


fore cannot be compounded with these quantities’’"—whereas the 
argument plainly is, that ¢, which is a line, cannot be expressed in 
terms solely of A,B, and C, which are numbers. “ The quantities A,B, 
C,”’ says Playfair, in his exposition of Legendre’s reasoning, “ are 
angles ; they are of the same nature with numbers, or mere expressions 
of ratio, and, according to the language of Algebra, are of no dimen- 
sion. The quantity c, on the other hand, is the base of a triangle, 
that is to say, a straight line, or a quantity of one dimension. Of the 
four quantities, therefore, A,B,C,c, the first three are of no dimensions, 
and the fourth or last is of one dimension. No equation therefore can 
exist, involving all these four quantities and them only: for if there 
did, a value of c might be found in terms of A,B, and C; andec 
would therefore be equal to a quantity of no dimensions: which is 
impossible.” 


In this reasoning it is assumed, that, because C is determined by 


A,B,c, therefore C can be expressed in terms of A,B. Now Legen- 
dre does not prove that when a quantity is determined by certain 
others, it can be expressed in terms of them; and I affirm that euch 
a principle, without limitation, is not true. 

For example, consider the angle C of the triangle ABC. And let 
it be observed that I mean the angle itself, that is, the inclination of 
a and b to one another, and not the numerical value of the angle, 
calculated upon the supposition that a right angle, or any other angle, 
has been assumed as a unit of measure. The angle C is determined 
by the sides a,b,c; yet it cannot be expressed in terms of these quan- 
tities alone ; because the value of an angle can only be indicated by 
pointing out its relation to some other angle or angles; and therefore 
cannot be expressed by means simply of lines. It is true that the 
numerical value of C may be expressed in terms of a,b, ande: viz, in 
an equation where only the ratios of a,b, and ¢ occur, the ratios being 
numbers. Thus, if b = Ba, and c = ya, we might have 

numerical value of C =f (f,y.) 
But this is altogether a different thing from saying that C ttse/f, 


the angle properly so called, the inclination of a and b to one another, 
n* 
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can be expressed in terms of a,b, andc. Now if C itself (not its 
numerical value, but the absolute angle) is determined by a,b, and c 


and if, nevertheless, it cannot in the nature of things be expressed in 


terms of a,b, and c; Legendre’s demonstration, the very foundation 
of which is, that a quantity which is determined by certain others, can 
be expressed in terms of them, must be pronounced erroneous. 

Should it be maintained that C (the angle itself ) may be expressed 
in terms of the numbers § and y, a right angle being understood to b 
the unit of measure ; or more fully, thus 


Cc right angle x f(B,y); 
I reply that in the same manner the line c, in Legendre’s reasoning 
may be expressed in terms of A,B,C, some line L being understood to 
be the unit of linear measure ; thus 
e= IL x ST (A,B,C 

I am inclined to believe, from m« taphysical considerations, that 

impossible to demonstrate the properties of paralle] lines without 
a special axiom As it would be difficult, however, to bring out th: 
grounds of this belief without entering into a somewhat lengthened 
discussion of the nature of our conceptions of geometrical magnitudes 
I content myself in the meantime with the above remarks on Legen- 
dre’s treatment of the subject Had the reasoning of that distin- 
guished mathematician been valid, it would have been a standing and 
conclusive refutation of any theory of our conceptions of geometrical 
magnitudes, in which the impossibility of proving the properties ot 
paralle! straight lines without a special axiom was involved. But as 
Legendre’s demonstration, like all others in which the same thing has 
been attempted, has been shewn to be erroneous, the ground is clear ; 
and a theory of our geometrical conceptions, such as has been referred 
to, is at least not exposed to the ready-made fatal objection that it i 
at variance with unquestioned fact. 





REVIEWS—AMERICAN EXPEDITION TO JAPAN. 
REVIEWS. 

Narrative of the Expedition of an American Squadron to the Chinese 
Seas and Japan, performed in the years 1852, 1853, and 1854, 
under the command of Commodore M. C. Perry, U. S. Navy, by or- 
der of the Government of the United States. Compiled from the 
original notes and Journals of Commodore Perry and his Officers, 


at his request and under his supervision, By Francis L. Hawks, 
D.D.,LL.D. Washington: A. O. P. Nicholas, Printer, 1856. 


When Columbus set sail, in 1492, on his memorable voyage of dis- 
covery, he was specially stimulated and encouraged in his venturous 
expedition by the conviction that the Asiatic continent stretched 
away so far eastward from Europe into the unexplored ocean, that 
it could be most easily reached by sailing westward, and so, as it were, 
meeting it on the way. The special points, accordingly, towards 
which the great discoverer of this New World aimed were Cathay and 
the Island of Cipango ; in other words, China and Japan. It is need- 
less to say that an authentic knowledge of these countries is of an 
older date than the recent expeditions of England and the United 
States: known as they have undoubtedly been, by means of the nar- 
ratives and travellers’ tales of such old authors as Mareo Polo, the 
Venetian, our English Mandeville, and Mendez Pinto. With the 
last of these travelled for a time the catholic Xavier; though such 
good company has not saved that gasconading Portuguese from the 
title of “ Prince of liars!’’ Nevertheless, the narrative compiled by 
Dr. Hawks from the intelligent notes and observations of the Amer- 
ican officers, lifts the veil from scenes hitherto altogether hid from 


Kuropean or American eyes. Dutch, English, Russian, and Ameri- 


can adventurers have attempted to penetrate the mystery by turns ; 
but at best, it has been but a mariner’s glimpse we have had of the 
“Golden Zipango” of Mareo Polo. Nor does even this American ex- 
pedition reveal to us greatly more than the all-important fact that 
the gates have at length been opened, and that this strange scene of 
an old civilization, in some respects more remarkable than even that 
of China, is about to disclose all its quaint and picturesque inner life 
to the outer barbarian world. 

Europeans have learned to look without surprise, on the evidences 
of a civilization far older than their own, which China can boast of; 
on gun-powder, the compass, with its magnetic needle, wood-engray- 
ing, and above all, the printing press, only re-discovered for Europe, 
if not derived from the older use in Cathay. But in the Japanese we 
see an eastern people, not only similarly gifted, and working out a 
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civilization which was in advance of that of Europe in the fourteenth 
century, but who exhibit little of that dread of innovation which has 
so singularly arrested the development of the national intellect of 
China. The American Commodore found he had to deal with a gov- 
ernment, shrewd, intelligent, firm of purpose, and far-seeing in its 
policy ; while the acquirements in mathematics, geography, and lan- 
guages, and the general knowledge of the sciences, were such as 
would discredit no European Court. It became manifest moreover, 
in the course of his mtercourse with this interesting people, that they 
too have ther conservative and liberal parties in the State ; the stick- 
lers for precedent and routine, who adhere to the “ good old ways,’’ 
and devoutly protest against al] innovation ; and the advocates for 
progress who, in replying to the President's letter, protest against a 
bigoted adherence to ancient laws as unworthy of the spirit of the 
age. in effecting satisfactory arrangements with the Japanese 
Government, accordingly, great tact and skilful diplomacy were found 
absolutely requisite. “ Not an article of the treaty was made but up- 


on the most serious deliberation by the Japanese..... probably 


nothing but the exercise of the most perfect truthfulness and pati- 


ence, would ever have succeeded in making with them a treaty at all.’ 
How far the official explanations, processions, and formal state cer- 
emonial and parade, in which the Commodore deemed it politic to in- 
duige, precisely merit so superlative a designation as that of “the 
most perfect truthfulness,’ may surely admit of question When, 
for example, we read of his reply to the inquiries of the Japanese 
Commissioners relative to the number of his proposed official retinue, 
that “ It is the custom of the United States, when an officer of high 
rank bears a communication from the President to the Sovereign of 
another country, for him to go with such an attendance as is respect- 
ful to the power to which be is sent :’’ it is difficult to avoid some re- 
membrance of republican state-oflicial battles with European Court 
lackevs, on the all important questions of regulation small-clothes, 
vellow waistcoats, and round hats Here is the manner in which 
the same republican simplicity manifested itself when it was desir- 
able to produce a “moral influence" on an Asiatic Court : 

‘The marines led the way, and the sailors following, the Commodore was du 

escorted up the beach, The United States flag and the broad pennant were 
borne by two athletic seamen, who had been selected from the crews of the squad- 
ron on account of their stalwart proportions. Tw: boys, dressed for the cer 
emony, prece led the Commodore, bearing in an env elope of scarlet cloth the boxes 
which contained his credentials and the President's letter. These doeuments 
of folio size, were beautifully written, on vellum, and not folded, but bound in 


blue silk velvet. Each seal, attached by rds of interwoven gold and silk with 
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pendant gold tassels, was encased in a circular box six inches in diameter and three 
io depth, wrought of pure gold, Each of the documents, together with its seal, 
was placed in a box of rosewood about a foot long, with lock, hinges, and mount 
ings, all of gold. On either side of the Commodore marched a tall, well formed 
negro, who, armed to the teeth, acted as his personal guard These blacks, select 
ed for the vceasion , were two of the beat looking fellows of their color that the 
squadron could furnish 

It is much to be regretted that the narrative of the American Expe- 
dition to Japan could not have been prepared for us by the pen of 
the distinguished othcer under whose able guidance it was brought to 
a successful termination. Whatever advantages may spring from the 
well-known learning and special acquirements of the editor, his work 
certainly lacks the freshness and vigor of personal narrative, and 
in the hands of the gallant Commodore, it may be presumed we 
should have escaped exhibitions of such questionable taste as the 
eulogies and jaudations of the United States and its oflicers, here 
“eompiled from the original notes and Journals of Commodore Per- 
ry and his officers, at his request and under his supervision,”’ and 
“ published by order of the Congress of the United States.” This is 
the more to be regretted, as it was so totally uncalled for in a narrative 
really creditable to the nation, and got up in the same liberal style 
as other works recently issued from the government press at Wash- 
ington. At the same time it is only justice to the compiler to quote 
the statement in his preface, that “every word of the work was read 
to the Commodore in MS, and received his correction before it went 
into the printer's hands ; every proot-sheet also was read by him be- 
fore it was sent back to the press ; 

The illustrations are numerous, and, though in the case of the 
wood-cuts, careless and defective printing materialy detracts from 
their etfeet, many of them are curious and characteristic. This is spe- 
cially the case with the colored fac similes of native drawings, which 
exhibit not only creat freedom of outline, but also quaint touches of 


humor,—as in the “crossing the Oho-e-ga-wa river,’— and strikingly 


contrast with the more familiar specimens of Chinese art 
i 


One of the examples of Japanese illustrative art described in the 


‘ 


‘ ior i few 


‘Narrative’ is a Child’s Book, purchased in Hakodadi 
Chinese copper “cash.” After commenting on the kuowledge of 
perspective, and other proofs of advancement in art which its lus- 
trations display, its contents are thus further described 

‘On another page there is what appears to be some Tartar Hercules, ot 
Japanese St. Vatrick, clearing the land of reptiles and vermin, and the doughty 
destroyer i brandishing his sword in most valiant style. This is drawn witha 


freedom ard humorous sense of the g otesque and ludicrous, that are rare ly found 
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in similar Books prepared for the amusement of children with us. In one of the 
illustrations there is a quaint old shopman peering through a pair of spectacles 
stuck upon his nose, and made precisely like the double-eyed glasses just now « 
fashionall« A glass globe of gold fish, which have awakened the hungry in 
stincts of a cat that wistfully watches their movements in the water, is among 
A couple of chairmen, who have put down their sedan to take their 

est, are engaged lighting their pipes ; and a professor, seemingly of Phrenology 

is standing amid the paraphernalia of his art, whatever it be, and is taking the 
measure with a pair of compasses of a bald-headed disciple. All these scenes oc 
ur among the illustrations of this littie book All show a humorous conception 

and a style of treatment far in advance of the mechanical trash which sometimes 
ymposes the nursery books found in A pes ple have made some pro- 


Y 


gress worth studying who have a sense of the humorous, can picture the ludicrous 
ind good naturedly laugh at a clever caricatur bbaarenns 
There were no pri ting establishments to be seen either at Simoda or Hakodadi 
but books were found in the shops These were geverally cheap works of 
elementary character, or popular story books or novels, and were evidently in 
rreat demand, as the people are universally taught © read, and are eager ior in 
Education is diffused throughout the Empire, and the women of Ja 
f China, share in the intellectual advancement of the men, and 
l sex, but are fre 
native | f the Japan - 
m the Americans were broug nts imunK ’ were not only 
acquainted with their own country) kne« thing of the geo- 


, ‘ ; } 
he material progress, and cont orary history of the rest of the world 


kable, u explained by 


science, arts, and politics 


t Nagaski ; and that some 


urh the Empire 


length been taken, 

ing, sagacious, and 

The Americans are 

ccessful ¢ arrying out « fan ex- 

ve advantageous to the whole 

ess so that it is the result of peaceful 

f a barbarous warfare against a 

hen we consider. with the natural sur- 

American Expedition, that the Japanes« 

ready to converse intelligently with them about rail- 

telegraphs, daguerreotypes, Paixhan guns, steamships, the 

war, &c., as subjects a!ready familiar to them, we cannot fail 

ite the intellectual powers and cultivation of this remarka- 

They have no such self-sufficient faith in their own in- 

premacy as with the Chinese bars all further progress ; 
: 7 


consider that in the fourteenth century they were not 
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leas advanced than western Europe in the chief elements of civiliza- 
tion, we can searcely evade the question: “ What has arrested their 
progress ?’’ nor avoid the suggestive answer which the contrasting 
Christianity of the freest and most civilized states of the Old and 
New World present, when compared with the degraded worship of 
this otherwise enlightened people. On this subject the following 


brief compendium is suggestive : 

“ Whatever may be the moral character of the inhabitants of Simoda, it might 
be supposed, from the great number of places of worship, that they are a highly 
devotional people. Though the peculiar religions of the Japanese seemed to be 
sustained in a flourishing condition, the people are rather remarkable for their 
toleration of all kinds of worship, except that of the Christian, for which, in con 
sequence of the political intrigues of the Roman Priesthood, centuries ago, they 
have an intense hatred, carefully inculeated by those in authority, who keep alive 
the traditional enmity engendered at an epoch when the Portugese were expelled 
from the Empire The Buddhist and Sintoo worshipe are those most pre valent 
in Japan, and the lower clnsses are strict but formal devotees, while it is suspect 
ed that the higher and better educated, are indifferent to all religions, and enter 


tain various speculative opinions, or seek refuge in a broad scepticism 
The deseription of the Japanese “ Praying Machine’? may not 


nappropriatel) complet this subject. 


‘There was a curious contrivance found in one of the burial places at Simoda, 
of a tall post, placed upright, and being square, it presented four surfaces 
uearly eight 


which was one or two ines ripton yp ‘ The post wi 


ata convenient height to be reached by the 


length and near the cent 
hand, was affixed vertically a wheel, moved readily on an axle that passed through 


post Two small iron rings w: ipon each of the three spokes of the 
very person who twisted this instrument in passing was supposed 
ers on the post, th number 


performer's devotion, and the num 


ber of revolutions effected. The jing f the emall iron rings was believed to se 
cure the attention of the Deity to the ir ition of the devotional, and the greater 
se, the more certain its being listened to. This praying by wheel and axle 
would seem to be the very perfection of a ceremonious religion, as it reduces it to 


a system of mechanical laws, which, provided the apparatus is kept in o der,—a 
eult easily obtained by a little oil, moderate and occasional repairs,—ean be 
readily executed with the least p ssible expenditure of human labor, and with all 
} 


that economy of time and thought which seems the great purpose of our material 


und mechanical age. Hue, in his interesting account of his travels in Thibet, speaks 


f an improvement on the machine where the apparatus was turned by water- 


power, an l very approp iately styles ita Prayer Mill. In the course of the pro 
rress of the Japanese in the mechanical arts, this, with their usual readiness for 
adopting new improvements, will no doubt be introduced, or perhaps the more ef 
fective power of steam will be applied to their Praying Machines, and with th 
introduction of Steam boats and Railroads; may commence an era of | comotive 
levotuon ! 


We bave not attempted in this brief notice any comprehensive an- 
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alysis of the work, of which only one portion is yet published.  Is- 
sued from the official press of Washington in 2 massive quarto volume, 
and accompanied also, we should add, with a series of maps which con- 
stitute an important feature of the work ; it has been re-printed in a 
cheap form, by Messrs. Appleton & Co., of New York, for general 
circulation. The official publication, however, will be followed, as 
speedily as the labors of the government press can produce them, by 
three other volumes, some of the contents of which may be expected 
to present even more valuable features, than the interesting, though 
semewhat diffuse, narrative of Dr. Hawks. The first of these forth- 
coming volumes will be devoted chiefly to Natural History ; the se- 
cond is set apart for the Astronomical Observations ; and the third 
will complete the work by furnishing an account of the Hydrography 
of the Expedition. 
dD W 


ly; ical Forms and Special Ends in Creation By Rev. James 
MeCosh, LL. D., Professor of Logic and Metaphysics, in the 
Queen's University in Ireland, and George Dickie, A. M., M. D 
Professor of Natural History, in the Ques hs University, in 


Ireland 


Writers on Physico-theology have for the most part been accus- 
tomed to restrict themselves within what Dr. MeCosh, with his co- 
adjutor Professor Dickie, consider too narrow a field. They have 
labored—and with all suecess— to point out instances of design in the 
works of natur but have st pp 1 here, as if this exhausted their 
case Physico-theology has thus bee n Virtually identified with Tele- 
ology But this, the writers of the work before us think, is doing 
injustice to the subject Equally significant, in their opinion, with 
the ape inl ends contemplated in creation, is the circumstance, that, 
in the contrivances made with a view to these ends, a general plan or 

| 1 4 Phy 


path rn has been adhered ) sico-the ology or, to employ the 


he) 


much better name suggested in the work under review, Cosmology, 


an excellent term, which deserves to be rescued from the unworthy 
uses to which it has hitherto been put—comprehends, besides the 
science of SPECIAL ENDS, or Teleology, the science of TYPICAL 
FORMS, or Typology. 

When a man builds a house, he has in view certain special ends. 
Hle constructs windows, to admit light; doors, for ingress and 
egress ; and so forth. But at the same time, it will be invariably 


found, that, at least in some measure, the arehitect follows a general 
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plan, which is not in itself indispensable for the main purposes on 
account of which the house is built. He proceeds on a principle of 
Order, as well as on one of Special Adaptation. He makes his build- 
ing according to a certain style, suited to the prevailing taste of the 
period ; and in no style of architecture are the windows and doors, 
and other parts of the structure, arranged without some regard to 
symmetry. Witness—as illustrative of the same point—the general 
resemblance in the forms of the weights used in a merchant's shop- 

the regularity in the plaits of a wicker basket—the mould in which a 
water-jug is cast—and the countless devices for ministering to the 
sense of beauty, irrespectively of the direct and proper use to which 
an article of manufacture is intended to be put. It would probably 
be impossible to mention a single object fashioned by human intelli- 
gence, in which, while some special end is aimed at, the influence of 
the principle of order is not at the same time manifest. Now, what 
thus holds good regarding the works of man, holds good also regard- 
ing the works of God. While special adaptations are every where 
met with in nature, the Creator has been pleased, for the most part, 
if not invariably, to conform himself to a general type or pattern. It 
was at one time a subject of fierce controversy among scientific men, 
whether the phenomena of the universe are to be explained by refer- 
ence to the principle of Adaptation, or to that of Order; one party, with 
Cuvier, maintaining the former opinion ; and another, with Geoflrey 
St. Hilaire, the latter. But both sides (as has often happened) were 
so far right, and so far wrong. ‘The question between the disputants 
was: Adaptation or Order? The truth of the case is: Adaptation and 


Order united. On the one hand, for instance, the eye was expressly 
fitted to be an instrument of vision; on the other hand, however, a 
general plan is discernible, according to which the eyes of all creatures 


are formed ; and only such departures have been made from the typi- 
cal form—the normal eye, as we may term it—as were rendered neces- 
sary or desirable by the circumstances in which particular animals 
were designed to live. 

The law, that the works of nature, while exhibiting special adapta- 
tions, are formed upon a general plan, did not altogether escape the 
notice of the reflecting minds of antiquity. They had glimpses of it, 
though dim and imperfect. The formal and scientific exposition 
which it has received of late from several eminent writers, has been 
one of the fruits of the progress of physical investigation ; and Drs. 
McCosh and Dickie are entitled to the highest praise for having 
gathered, together into a focus all the light which the different natural 
sciences, as far as we are at present acquainted with them, shed upon 
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this interesting subject. In particular, they have made admirable 
use of the most recent discoveries in Animal and Vegetable Physi- 
ology ; shewing, that, in every animal and plant, a system of serially 
repeated parts (Homotypes) can be traced; that we likewise meet, in 
each of the great leading divisions both of the animal and vegetable 
kingdoms, with a system of answering parts (Homologues) ; and that, 
moreover, when we compare the two organic kingdoms with one ano- 
ther, we can, to a certain extent, detect parallelisms in developement, 
(Llomeophytes.) In the course of their discussion of these points, 
our authors advance a theory regarding the structure of plants, which 
distinguished botanists, though hesitating in the meantime positively 
to accept, appear to regard as by no means unworthy of consideration. 
It is now universally acknowledged that all the parts of a plant are 
formed on one or other of two types, the stem or the leaf—a discovery 
due (strange to think) to a poet, whose delight in nature and loving 
observation of its forms, enabled him to detect what the mere men of 
science not only had overlooked, but were long reluctant to admit, 
even after it was peinted out. The sepals, the petals, the stamens, the 
pistils,are—not indeed metamorphosed leaves,as Goethe rather loosely 
termed them—but parts formed on the model of the leaf. In like 


manner, the branches, in all their subdivisions, with the roots, must 


be classed typically with the stem Buds and seeds are virtually re- 


petitions of the entire plant. This is now (we say) an established 
doctrine ; but Dr. MeCosh— for the idea would seem to have origina- 
ted with him—is of opinion that the generalization may be carried 
still further, and that the stem and leaf have themselves a common 
typical form; so that only a single primitive model must be recog- 
nised, after which all the parts of a plant, without exception, are 
constructed. We merely advert to this theory as a proof of the 
suggestive character of the work under review, and of the omginal 
and independent thinking which it contains. Among the minor illus- 
trations given of the principle? of order, we were much struck with 
the chapte ron the colors ot plapts. lo a careless observer, nothing 
in nature would seem to be more irregular than the distribution of 
color; yet even this is found to be guided by laws pretty well defined. 
Most interesting it is to notice, that, as a general rule, colors in na- 
ture are associated on the very principles which artists have pointed 
out as necessary, in order that an effect pleasing to the human eye 
may be produced. There are harmonies of color as truly as of musical 
sounds; and in the aspect of creation ungrateful disecords never 
appear. Professor Dickie believes that he has established certain 
conclusions regarding the relation of form and color in the flower, of 
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which it may be sufficient to mention the following ; viz : “ in regular 
corollas the color is uniformly distributed, whatever be the number 
of colors present"; and, “different forms of corolla in the same in- 
florescence often present differences of color, but all of the same form 
also agree in color.” 

We have hitherto spoken of the principles of order and of adapt- 
ation, as though they were perfectly distinct from one another; yet 
it is not to be understood that this is, strictly speaking, the case. 
Our authors, while they have illustrated the two principles separately, 
look upon order—and, we think correctly,—as nothing else than 
adaptation of a higher and less obvious kind than is seen in the 
arrangements popularly regarded as the best illustrations of design. 
Their opinion—an opinion first advanced by Dr. MeCosh in his 
treatise on the Divine Government, physical and moral—is, that the 
final cause of the typical forms of nature, is to aid the intelligent 
creatures of God in their study of what he has made. Were there 
no uniformity of structure and appearance in the objects around us ; 
were those typical characters wanting, on which natural classifica- 
tion depends ; physical science would be impossible. In a world not 
constructed on the principle of order, rational creatures would be 
unable to make any thing beyond a very slight advancement in their 
acquaintance with the works of Him who called them into being. 
Confusion on this point is apt to arise from our failing to contemplate 
the possibility of what may be termed non-mechanical purposes. 
Professor Owen justly pronounces it absurd to suppose “that every 
segment and almost every bone which is present in the human hand 
and arm should exist in the fin of the whale, because they were re- 
quired in such number and colloeation for the movement of that 
undivided and inflexible pad lle.” Would it be right to conelude, 
however, that the instance of order here specified cannot be referred 
to tl 


denee 


rinciple of adaptation at all? By no means. The correspon- 


| 
} 


vetween the fin of the whale and the human hand and arm is 
not indeed necessary for the function which the fin has to perform: 
but it aids the comparative anatomist in his investigations; and the 
purpose of the Creator, in establishing this and similar homologies, 
may just have been to simplify the task of the student of nature. 
But we may quote the words of our authors : 

“ Without some such governing principle (as that of order,) nature 
would be incomprehensible by human intelligence, and this because 
of the very number and multiplicity of the objects which it presents, 
each eager to catch our notice ; and the mind, in trying to apprehend 


} 


thei, would have felt itself lost, as in a forest through which there is 
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no pathway, or as in a Vast storehouse, where the seeds of every spe- 
cies of plant on the earth's surface are mixed in hopeless confusion 
By what means is it that man is enabled to arrange into groups the 
objects by which he is surrounded, and thus acquire a scientific know- 
ledge of them, and turn them to practical purposes? Plainly by 
reason of the circumstance that there are numberless points of resem- 
blance and corre S| ondence between them Scientilic men have so 
long been familiar with this process that they are not impressed by it 
as they ought, and seldom do they enquire into the ground on which 
it proceeds lt is only When something bew, Such as the discovery 
of homologies in the animal kingdom, comes to light, that they are 
led to reflect on what has been too common to be Sper ially noticed. 
But if they but s« riously reflect on the subje ei, they will find that it 
is because of the universal prevaience Of points ol rr semblance and 


correspond nee, that man is enabled to group the infinity of objects 


which fall under his view, into Classes and ib-el issea, WH hy can be 


comprehended by the twtellr aud treasured ij 


And again 


“ Everything has, after af se. The general order pervading 


nature is just a final cause olal pand more archetypal character, 


In the special principle : i y organ suited to its function; 


principle v find all the objects in nature suited 
to man, who has to study and to use them Protessor Owen has de- 


in the more 


genera 
clared that his practical assistant | yl { atiy aide d in set- 
ting up the bones of the skull, by proceeding on the principle that 
they were constructed on the vertebrate type. Lecturers on anatomy 
find their students following n much more readily when they ex- 
pound the skeleton on the arcl ty} l id It is only by proceeding 
on some such method that the nomenclature of COM Parative anatomy 
can be retained by the mem ry. With n *h principle there 
would require to be one set of names for the bones in man, another 
set for the bones in quadrupeds, and a third and a fourth set for the 
bones of birds and fishes. By the discovery of homologous parts run- 
ning through all, it has been found possible to devise a common no- 
menclature, admitting of application to all vertebrate animals. But 
let it be observed that it is not the unity of nomenclature which gives 
the unity to nature, but it is the unity of natwre which has given 
a unity to human science, and the nomenclature which science em- 
ploys." 

With the view expressed in these quotations we fully agree. 
Taking for granted that there is a God, “the Almighty Maker of 


heaven and earth ;” and seeking reverently to interpret the order, 
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“standing behind, as it were, and in reserve of the principle of 


special adaptation ;’ it does commend itself to our minds as a thing 
not unworthy (but the reverse) of the Divine Architect, to limit 
himself, in those creatures of his hand which were designed to come 
under our notice, to a few well-defined patterns ; out of condescen- 
sion to the weakness of our faculties, and from a desire that we might 
not be utterly bewildered in our efforts to make ourselves acquainted 
with his works. 

Another view of the subject, however, has been taken. It has been 
supposed that there are certain typical forms which, in themselves, 
and altogether irrespectively of their adaptedness to the minds of 
men or of other finite intelligent beings, are agreeable to the Creator ; 
that there are arrangements with which the Divine mind is pleased, 
in virtue of their essential harmony—models which it delights to con- 
template, for their intrinsic grace or beauty. The poet or painter 
who has completed a composition to which the highest efforts 
of his genius have been devoted, will dwell upon the glorious 
creation of his own mind with emotions of admiration and ecstacy, 
arising solely from his view of what the poem or picture is in itself, 
and having no reference to the light in which others are likely to re- 
gard it. Even so (itis conceived) the Divine Being may “ rest in his 
love’ and “joy over’ the Cosmos which he has produced ; feeling 
that in itself, and quite apart from its relation to the minds of finite 
intelligences, it is “very good.”"* Not, by any means, that the rela- 


* We cannot forbear quoting here one of those fine passages which give such a charm to 
the scientific works of Dr. Hugh Miller. After referring to the boundless variety of beauty 
by which the ichthyolites of the Old Red Sandstone are distinguished, he adds: “ Nor does 
it leasen the wonder, that their nicer ornaments should yield their beauty only to the micro- 
scope. There is unity of character in every scale, plate and fin—unity such as all men of 
taste have learned to admire in those three Grecian orders trom which the ingenuity of Rome 
was coutent to borrow, when it professed to invent —in the masculine Doric, the chaste and 
araceful onic, the exquisitely elewant Corinthia and yet the unassisted eye faila to dis- 
cover the finer evidences of this unity: it would seem as if the adorable Architect had 
wrought it out in secret with reference to the Divine idea alone. The artist who sculptured 
the cherry-stone consigned it to a cabinet. and placed a microscope beside it ; the microsco- 
pic beauty of these ancient fish was consiened to the twilight depths of a primeval ocean. 
There is a feeling which at times grows upon the painter aud the statuary, as if the percep. 
tion and love of the beautiful had been sublimed into a kind of moral sens Art comes to 
be pursned for its own sake; the exquisite conception in the mind, or the elegant and elabo- 
rate model, becomes all in a!) to the worker, and the dread of criticism or the appetite of 
praise almost nothing And thus, through the influence of a power somewhat akin to con- 
science, but whose province is not the just and the good, but the fair, the refined, the exqui- 
site, have works, prosecuted in solitude, andnever iutended for the world, been fraught with 
loveliness. Sir Thomas Lawrence, who finished with the most consummate care, a picture 
intended for a semi-barbarous foreign court, was asked why be took so much pains with a 
piece destined, perhaps, never to come under the eye of aconnoisseur. “| cannot help it,” he 
replied, “I do the best I can, unable, through a tyrant feeling, that will not brook offence, 
to do any thing less.” It would be perhaps over bold to attribute any such over mastering 
feeling to the Creator; yet certain it is, that among his creatures well nigh all approxima- 
tions towards perfection, in the province in which it expatiates, owe their origin to it, and 
that Deity in all his works is his own rule.”—Old Red Sandstone, Ch. | 
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tion of the typical forms in nature to our minds is denied. ©n the 
contrary, that is not only recognised, but is held as demonstrating 
that man— intellectually as well as morally—was made in the image 
of God. The patterns according to which creation is fashioned, and 
which we may therefore regard as expressing what is pleasing in the 
Divine sight, are the very same with those which ailord the highest 
gratification to a pure and cultivated human taste. God would thus 
appear—it is contended—to have constituted our understandings 
with as great a conformity to himself, as it was possibly for finite in- 
tellects to have to the infinite. In regard to this interpretation of 
the order of nature, our authors express themselves as follows 
‘We are indisposed to advance a single word against this view 
possibly it may be as true, as it is certainly striking and sublime 
It is certainly a doctrine which cannot be disproved; we may ven- 
ture to doubt whether it admits of absolute proof. Do we know so 
much of the Divine nature as, a priori, to be able to affirm with cer- 
tainty, how that nature wust manifest itself in creation f There may 
even be presumption implied in declaring, in some cases, that th 
harmonies of nature are after the taste or character of God; for ex- 
ample, that complementary colors are more beautiful to His eye, as 
they are to ours, when seen in collocation, than non-complementars 
colors 

The theory uj 2 e which Prof ssors Me: sh and Dickie here solne- 
what hesitatingly—pass sentence of disapproval, is one which 
striking and sublime as it undoubtedly is, and calculated, when first 
announced, to fill and carry away the mind—we cannot accept. Our 
authors, indeed, have said nothing tending to shew that it is errone- 
ous. The only thing which they adduce in the shape of argument 
against it, 1s contained in the sentence about complementary colors 
above quoted—a sentence which, as it stands, is pointless. There 
may be presumption (we are told) in declaring that it is a character 
of the Divine mind to delight in certain arrangements of colors, rather 


than in others. Now, perhaps there may: but surely it is too slight 


a mode of dealing with the subject, to assert this without a word of 
explanation, and, having done so, to pass on Why way there be pre- 
sumption in making the declaration in question ¢ In the absence of 
anything to evince that the declaration is presumptuous, those 
against whom the statement of our authors is directed, might answer 

and it would be sufficient—that they cannot see where the pre- 
sumption lies. The main objection which we feel to the theory under 
consideration, is, that the typical forms which we discern in nature 
depend upon our sensitive modes of perception, and therefore exist 





SPECIAL ENDS IN CREATION. 5385 


only to beings organised as we are. We believe that this is true of 
the typical forms of nature universally; but we shall . e our 
remarks to the instance of color, to which our authors refer, and 
which may be most easily treated. The colors which exc te our ad- 
miration in the flowers of the field, in the bright plumage of the birds, 
or in the rainbow spanning the sky, have no existence apart from 
ourselves. I¢ seems, therefore, a contradiction to say that the Divine 
Being delights in such colors, as intrinsically suitable to his nature ; 
and that their harmonies and melodious combinations would—even 
had neither man, nor any similarly constituted beings, ever looked 
out upon creation — have still rendered the flowers, the birds, 
the rainbow, objects of grateful contemplation in his sight. Let 
us for a moment assume that the doctrine of perception taught 
in what is termed the Scottish schoo! is correct. On that doctrine, 
the sole connection between an external object—for example, a rose 
—and the colors popularly supposed to be inherent in it, is, that it 
acts as a stimulus, more or less remote, through means of which our 
nervous organism is affected; and it is the affection thus excited in 
the living nerve, that determines the colors which we fancy ourselves 
to see in the object.* Should the organism be similarly affected by 
any other stimulus, however different — even by an extra-organic 
stimulus—the same colors would appear to present themselves to our 
view. Now we do not say that we agree altogether with this doctrine : 
but supposing it to be correct, what then ? Color depends upon or- 
ganization ; so that if we consider the face of nature, as it must 
appear to the Creator, to whom no organization can be ascribed, it is 
impossible to speak of it as colored at all; without, at least, using 
the word colored in some sense entirely different from that in which, 
when describing our own perceptions, we speak of it as colored. No 
doubt, the order of the universe, as regards the colors with which it 
is invested, is, like its order in every other particular, perpetually 
present to the Divine mind; but the point to be observed, is, that 
this is not an Order which exists irrespectively of organized sensitive 
creatures, or can be conceived apart from them. A doctrine of sensitive 
perception, which should approximate}more nearly than that of the 
Scottish school, as above stated, to what we ourselves consider the 
truth, would only render the conclusion which has been established, 
more obvious. 


We are disposed, therefore, to be content with the explanation 





* Reid supposses that the nervous affection is the arbitrarily constituted antecedent to the 
sensation of color: Sir William Hamilton, that the sensation of color consists in the mind’, 
immediate apprehension of the nervous affection. 
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which our authors give of the fact that nature is formed on certain 
prevailing types or patterns——an explanation which makes the Order 
of the uni «:>e only a peculiar kind of adaptation. And this will shew 
in what light we must regard a criticism that has been passed upon 
the work before usin a contemporary review. “ There is a difficulty,” 
it has been said, “ lying at the very threshold of the discussion, which 
the learned authors have not troubled themselves to engage with ; 
viz: How is the existence of these antagonist principles (of order 
and of special adaptation) compatible with the doctrine of the Divine 
unity? If one Being is the author of order and law; diversity and 
multiplicity must be already given. If He is a designer, contriver, 
adapter ; a primordial homogeneous material must be coexistent with 
Him. Is the one God to be identified with the principle of order, or 
with the principle of variety ? The forces are really antagonistic, void 
against form, unity against multiplicity, the uniform against the 
various, the homogeneous against the heterogeneous, and death 
against life. Neither is victorious over the other. If form issues 
from void, it sinks back into it; if variety diversifies the uniform, it 
is again overcome by it; if life emerges from death, it is again ab- 
sorbed into it. The professors have not, as it seems to us, precluded 
a dualistic doctrine.’"* Now, upon these apparently profound, but 
in truth, hazy and somewhat unmeaning sentences, we remark im the 
first place that order and adaptation are not “ antagonistic principles.” 
On the contrary, we believe with Drs. McCosh and Dickie, that the 
order of nature is adaptation of the highest kind: it is the Creator 
adapting his works to the capacities of the intelligent beings, by whom 
they are to be studied. But in the second place, as it is affirmed that 
the recognition of the principle of adaptation in nature would involve 
the conclusion that there must have been two independent principia 
rerum, what ground is there, we ask, for such an assertion? Not the 
slightest. We do not mean to attempt proving the Divine unity ; 
but we deny that there is any thing incompatible with the Divine 
unity, in the notion that the world exhibits design. Where is there 


even the semblance of contradiction in our supposing that there is a 
living God, the sole self-existent Being, who created the world, and 


created it endowed, in its various parts, with those properties, and 
standing in those mutual relations, which the terms Order and Adapt- 
ation set forth? Why, if He be a designer, contriver, adapter—does 
it follow that a primordial homogeneous material must be coexistent 
with Him? When a human workman, indeed, fits together the parts 
of a watch, he employs his skill upon existing materials ; but we must 





* Westminster Review, April, 1856. 
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10t conceive of the Divine operations, as if they were analogous to 
those of finite creatures like ourselves. What absurdity is there in 
believing that God created the world, as a Cosmos, already “ teres 
atque rotundus,”’ with all its arrangements and adaptations complete 
and perfect in the very instant of its flashing into being? “ Is the 
one God” (it is said) “ to be identified with the principle of order, or 
with the principle of variety ?” The assumption on which this ques- 
tion proceeds, viz: that adaptati n implies variety, (that is, a variety 
or multiplicity of primordial principles, we agaiu deny ; and if asked 
whether the one God is to be identified with the principle of order 
we with that of adaptation, we answer—pantheistically, with neither 
but, as the author of nature, with both: both being at bottom the 
Same. 

We have sought to interpret the typical forms and special ends in 
creation, from the Theistic position, supposed to be already attained ; 
but they may also be considered from another point of view—the 
Apologetic ; that is to say, we may inquire what is the value of the 
evidence which they furnish for the Divine existence 

“he Cosmological argument for the Be ing of God is based, in both 
its branches: the teleological and the typological, on the doctrine of 
probabilities. Why must we in any case suppose intelligence, to ac- 
count for special adaptation or for order? Because, where the traces 
of adaptation or of order are of a marked kind, all probability is 
against their being accidental. To take an illustration which, since 
the days of Cicero, has become common-place: we find a number of 
words arranged in such a manner as to form the Paradise Lost. 
Could this have happened by chance? Strictly speaking, it might. 
If the words composing the poem were shaken together in a bag, and 
then drawn out, one after another, by a man blind-folded ; and if this 
process were repeated indefinitely ; there is a positive chanee—which, 
in fact, by increasing the number of trials, can be made as great as 
we please that, after a certain number of times, the words would be 
drawn out in the precise order which taey have in the poem. Even 
on a single trial, there is a chance, which any person acquainted with 
the elements of mathematics is able to calculate 


hi 


, in favour of such a 
result. But the fraction expressing the amount of the chance is so 
small, that, for all practical purposes, it may be taken as zero. We 
never hesitate to assert, therefore, that the words composing the 
Paradise Lost, could not have been fortuitously thrown into their 


present order; while at the same time, it will be seen that our cer- 


tainty of this is nothing else at bottom than an immense probability. 


Now such precisely—as far as its essential nature is concerned—is 
. 
0 
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the conviction which we feel, on the one hand, that the innumerable 
and varied special adaptations, and, on the other hand, that the 
order, manifest in the universe, have been the result of intelligence ; 
only, in either of these cases, the unlikelihood of the effect being due 
to chance, is so great as to transcend, not only the power of num- 
bers to express, but even of imagination to conceive it, 

From this it follows, that, if we desire to arrive at a strictly scien- 
tific persuasion of the existence of God—a persuasion having the 
character of absolute certainty, and in which there shall be no place 
for even the most infinitesimal element of doubt—we must have 
recourse to other than Cosmological considerations. Whether we 
argue from the special adaptations, or from the order, of nature, we 
cannot possibly infer more than that there is an incalculable proba- 
bility in favour of the conclusion that the universe has been fashioned 
by intelligence. But what is of still greater moment: even were it 
absolutely certain that the order and special adaptations which we 
perceive in nature, must be ascribed to an intelligent Being, this is 
not tantamount to saying that the Being whose agency we recognise, 
is infinite, or that the universe was created by Him. Our authors 
admit that Cosmology is insufficient to prove the Being of an infinite 
Creator. “It is not pretended,” they observe—after giving some 
instances of the principle of order-——“ that these facts do of them- 
selves prove that there is a living and personal God, clothed with 
every perfection. But they are fitted to deliver us from several pain- 
ful and degrading notions, which may be suggested by the human 
heart in times of unbelief, or by persons who have been lost in a 
laby rinth built by themselves, and who are not unwilling that others 
should become as bewildered as they are. They prevent us from 
feeling that we, and all things else, are the mere sport of chance, 
ever changing its procedure, without reason and without notice, or, 
what is still more dreadful, that we may be crushed beneath the 
chariot wheels of a stern and relentless fate, moving on without 
design and without end. Phey show us what certainly looks very 
like a method pursued diligently and systematically—very like a plan 
designed for some grand end; so very like it, that it beboves the 
sceptic to take upon himself the burden of demonstrating that it can 
be anything else. Taken along with their proper complement ; the 
special adaptation of parts, they exhibit to us an enlarged wisdom, 
which prosecutes its plans methodically, combined with a minute 
care, Which provides for every object, and every part of that object.” 


Some persons, in their zeal for the great fundamental doctrine of 
religion, may be displeased at our plainly affirming the inadequacy 
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of the Cosmological argument to prove that there is a God; but no 
good end is ever served by the concealment of truth. We apprehend 
that it would be doing a serious injury to Natural Theology to at- 
tempt to maintain the ground, that the Divine existence can be 
proved—in the proper sense of the term—either from the special 
adaptations, or from the order, of the universe. Cosmology has its 
use: which is, however, to enlarge our conceptions of God, rather 
than to prove that there isa God. Details like those contained in 
the work before us, are invaluable, as illustrating the perfections of 
the Creator, and leading our minds to a lively apprehension of His 
universal presence, and of His wise and powerful and beneficent 
agency ; but itis impossible that they can be felt to have much 
apologetic weight, where a question as to the Divine existence is 
seriously raised ; and Natural Theology—especially considering the 
assaults to which it is in the present age exposed—will not be effi- 
ciently defended, till this is thoroughly understood. It is high time 
for those who aspire to grapple scientifically with the mighty problem of 
the Divine existence, to seek something more than a popular solution 
of it: yea, to seek what must of necessity be an unpopular solution of 
it. Pantheism is now making its influence more decidedly felt than 
ever; and against its deadly errors, we must have other aid than a 
continuation of Paley, and other champions than Burnet Prize 
Essayists. 

While persuaded that the doctrine of the Divine existence has the 
warrant of scientific, no less than of religious certainty, we are con- 
vinced, at the same time, that this can be made to appear, only as the 
result of lengthened and profound metaphysical investigation. 
Far be it from us to insinuate that the simple faith of the great 
mass of Christians, who believe in God, while yet they are utter 
strangers to Metaphysics, is not well founded. We bold on the con- 


trary, that their faith is warrantable,— scientifically #0,—though they 
themselves are unable to explain precisely what its warrant is. The 
common belief suffers injustice, not from us, but from those who speak 


as though Cosmology were its sole, or main foundation ; and who— 
when they cannot altugether shut their eyes to the fact that a proof 
resting upon such a basis must needs be defective in the most essen- 
tial points—endeavor to buttress up their feeble case by insisting that 
the conviction of the Divine existence which may be obtained from 
Cosmology has at least as much in its favor as the beliefs upon which 
the ordinary business of life proceeds, and is amply sufficient for prac- 
tical purposes. For our part, we protest against the supposition that 
the faith which maukind at large have in an infinite, self-existent Be- 
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ing, the Creator of the universe, is of this unsatisfactory and im per- 


fectly grounded character. We maintain that it is not a mere proba- 


ble persuasion, but absolute strict knowledge, requiring only to have 
ature unfolded and its perfect validity formally exhibited 
parting with Drs. MeCosh and Dickie, we must express our 
uration, not mere Ly of the scientifie expositions whicl 
forward, but likewise of the general tone in w! 
ined sentiment 
| Assales 
ment to have the m 
jliven and clevat 


end is much 
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exaiting, than all 
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er this exquisite passage perfect, except 

‘a little stiffness and formality. But our authors while 

ways clear in their style are at times deficient in ease and graceful- 
ness of expression. 


here is a chapter, of some parts of which we regret to be under the 
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necessity ol recording our decided disapproval on the “ Ty pieal Sys- 
tems of Nature and Kevelation.’’ We abstain from further com- 
ment in the mean time ; but earnestly hope that the able and (gen- 
erally) judicious authors will revise the chapter referred to, and that 
future editions of so valuable a production as that which we have 
had under review, will be purged from the only considerable ble- 
mish which the work, in its present state, exhibits. 
my 2 


Bothwell: A Poem in six parts By W. Edmondstoune Aytoun, 
D.C. L., Author of “ Lays of the Seottish Cavaliers, &c,”’ W. 
Blackwood and Sons. Edinburgh and London, 1856. 

Leaves of Grass. Brooklyn, New York, 1855. 

In the works named above we have two not unmete representa- 
tives of the extremes of the Old and of the New World poetic ideal ; 
“ Bothwell,” the product of the sever ly critical, refined, and ultra- 
conservative author of the “ Lays of the Scottish Cavaliers ;’ and 
“ Leaves of Grass,’ the wild, exuberant. lawless offspring of Walt 
Whitman, a Brooklyn Boy, “One of the Roughs!’’ 


The historical poem has been heralded by rumor with her hundred 
tongues; and expectation has been whetted by anticipations naturally 
suggested by the promise of a work destined for posterity, from the 
caustic pen already glittering in the “ Bon Gaultier” ranks, and 
trenchant in the satiric pages of “ Firmilian ; a Spasmodic Tragedy.’ 
He who has lashed, with such biting keenness, the poets and the 
critics of his day; and laughed to scorn, alike the metaphysical poet- 
ics of an “In Memoriam,” the morbid tristness of “A Life-drama,”’ 
the transcendental theosophy of a “ Festus,” and all the vagaries of 
a Carlyle, a Ruskin, or a Gilfillan: must be assumed to offer some- 
thing which he, at least, believes to approach more nearly the true 
requisites of poetic pe rfection. More than one of the dramatis per- 
sone of “ Firmillian” have a character for critical r prisa!s, not over- 
looked by the caustic author of that “spasmodic tragedy ;” yet here he 
enters the lists, and, doffing all quaint humor and satiric guise, he 
down his knightly gauge of battle, as if he had never 
ruild of 


gravely flings 
sported with the mummers, and made game of the literary ¢ 
modern cavaliers. 

The hero of Professor Aytoun’s “ Bothwell,” is that grim Scottish 


Baron, the murderer of Darnley, and the ravisher of the app) 
’ ri 


Mary of Scotland: in himself dark enough for all the shadow that 
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might be required to set off a theme otherwise neither deficient 
in poetry nor romance In dealing with his subject the poet claims 
credit for having taken no liberties with history. “I have not devi- 
ated,"’ he says in his preface, “ from what I consider to be the histori- 
cal truth ;"’ thereby, as it seems to us shackling the free wings of his 
muse to extremely little purpose ; since his conscientious adherence 


to historic truth, only brings out more prominently the neglect of 


that higher truth of nature, involved in the oae all-pervading concep- 


tion of the dungeoned ruffian thus communing with his remorseful 
conscience in six coherent cantos of smoothly flowing verse. Such pro- 
fessions of adherence to literal history are altogether misplaced ; for 
nobody out of the nursery wants to study history in rhymes. But 
our dissatisfaction with the claim finds other grounds, when we dis- 
cover that the history adhered to is the old vulgar popular concep- 
tion, which pictures Mary of Scotland an angel, Knox a morose 
fanatic, and Elizabeth of England a wrinkled and jealous shrew ! 
The following picture of Darnley may pass without dispute : 


“She wedded Darniey—and a fool 
In every sense was he, 
With searce the wit to be a knave 
If born iu low degree 
But folly, when it walke abroad 
In royal guise and strain, 
Will never lack for knavery 
To loiter in its train. 


Folly walks in royal strain here, we presume, for the sake of the 
rhyme. But what shall we say of the portraiture of Elizabeth ?—the 
sole sinner, according to the historic bard, even in the unpatriotic 
defections of Scotland’s nobles : 


But at the gate the Temptress stood, 
Not beautiful nor young ; 

Nor luriag, as a syren might, 
By magic of her tongue ; 

High and imperious, stately, proud, 
Yet artful to beguile, 

A woman, without woman's heart, 
Or woman's sunny smile ; 

By natore tyrannous and vain, 
By kiog-craft false and mean— 

She hated Mary from her soul, 


As woman and as queen | 
* . * . . . 

What mattered it that flattering knaves 
Proclaimed her Beauty's Queen, 
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And swore in verse and fulsome rhyme, 

That never since the birth of time, 
Was such an angel seen | 

Each morn and eve, her mirror gave 
Their wretched words the lie ; 

And though she fain would have believed, 
She could not close her eye. 


John Knox is dealt with in like manner, in a piece that reads not 
unlike an anti-sabbatarian Westminster Review article turned into 
verse! With such history we could have pardoned a pretty free use 
of the poet's license. But to return to the hero of the poem: the 
wild career of Bothwell is familiar to the student of Scottish story, 
and is aot without materials for the poet's pent. Its close is nearly 
coeval with that of Mary's royalty and freedom ; and with a poetie 
justice rare in actual history, the remaining years of her betrayer's 
life were passed in a Danish dungeon, where, listening to the moaning 
voices of the lonely sea, and preyed on alike by the tortures of un- 
gratified ambition and remorse, he at Jength died a raving maniac. 
The poet lays his scene in this Danish fortress of Malmoe, in the lone 
dungeon of which he presents Bothwell as his own biographer, wail- 
ing forth in bitter retrospect the strange romance in which he acted 
80 prominent a part. In giving form to this, the author must be 
acredited with the somewhat rare merit among modern poets, of ac- 
tually saying what he means, in sober intelligible verse, nor once in- 
dulging in hidden meanings, such as elude the unreflective reader 
still less in the mysticism and metaphysical subtleties of poetics, 
which not only leave all readers in doubt of what is meant, but 


a good many in greater doubt whether they ever had a meaning 
known to writer or reader! The authur of “ Bothwell” has, more- 


over, as in duty bound, kept steadily free from all spasmodic exuber- 
ance of fancy. Perhaps it may be thought by some that he even 
verges on the opposite extreme of insipidity and common place. 

The following opening scene, representing the captive writhing in 
his dungeon, within sound alike of the Christmas revels of his jailors, 
and the wild swoop of the wind and wave on the northern sea, is well 
designed for awakening the sympathy of the reader, and may be ac- 
cepted as one of the most vigorous passages in the whole poem : 

Cold-—cold! The wind howls fierce without: 
It drives the sleet and snow; 

With thundering hurl, the angry sea 
Smites on the erage below. 

Each wave that leaps againet the rock 
Makes this old prison reel— 





REVIEWS BOTHWELL. 


God! cast it down up 
And let me cease to feel 
j d! The brands are burning ont 
The dying embers wa 
The drops fall plasbing from the roof 
Like slow and sullen rair 


Cold—Cold And yet the villain kerns 


} 


Who keep me tettered her 


Are feasting in the hall abov« 
And holding Christmas cheer, 
When the wind pauses for its bre: 

I hear their idiot bray, 
The lauch, the shout, the sta rrypit 
The seng and roundelay 
They pass the jest, they quaff the 
The Yule-log eperkies brave 
They riot o'er mv dungeon vault, 
As though it were my grave 
Ay. how! agai, thou bitter wind, 


Roar louder yet, thou sea! 


Eagle of the North 
tooped upon the main ! 
on, © eagle, m thy fight 


ough biast aed hurricane— 
hen t uv mMeetest o thy way 
The blaek and plenging bark, 
Where those who pilot by the stars 
Stand quaking in the dark, 
Down with thy pimion on the mast 
Soream louder m the arr, 
And stifle m the wallowing 
T shrieks of their des 
Be my avenger on this night, 
wh er all, save Ez am free 
Why should I eare for mortal mar 
1 care nought for me ? 


, One and all, 


all 


is tO me 
I 


mors 


y this artrfice, the 


he richer varietv which would 


al of the tale The most 


ess of such ana 
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monologue, coherently running on from canto to canto; prologued 
and epilogued with these measured ravings of despair The dietion 
is perfect, the verse sweet, and only too smoothly written, and the 
imagery such as a “ Firmilian’’ critic must pronounce unexceptiona- 
ble. We are anxious to exhibit the poet at his best ; and here ac- 
cordingly are a couple of scenes painted from the landscape around 
the Seottish capital. They can scarcely fail to provoke a comparison 
with passages in “ Marmion,’’ where Scott has drawn a richer inspira- 
tion from the same magnificent panorama : 
Methinks I can reeall the scene, 
That bright and sunny day 
The Pentland in their early green 
Like giant warders lay 
Upon the bursting woods below 
The pleasant sunbeams fell ; 
Far off, one streak of lazy snow 
Yet lingered in a dell 
The westlin’ winds blew soft and sweet 


The meads were fair to 


Yet went I not the spring to greet 


teneath the trveting tree 

For blades were listening in the light 
And morions flashing clear 

A thousand men in armour bright 
Were there with jack and spear 

A thousand men as brave and stout 
As ever faced a foe, 

Or stemmed the roaring battle-tide 
When fiercest in its flow. 


This is unexeeptionable, yet what does it amount to? The ideas 
are old as the Pentland hills, and even some of the lines seem scarce- 
ly new The other passage deals with a scene almost unrivaled in its 
luxurious combinations of all that is grand and beautiful and pictur- 
esque in art and nature. The rugged crags, and vales, and grassy 
pe aks of Arthur’s Seat, looking out, on the one hand, on the castle- 
crown d ( ty, on the other, on the hill-engirdled sea 5; the ruined cha- 

ily-well of St. Anthony ; the Abbey and palace of Holyrood 
rich with the memories of seven centuries ; and, add to all, the Poet’s 
( pling them with the most romantic of all their old historic 
ill these, and this as the result 
The troopers in procession wound, 
Along the slant and broken ground, 
Beneath old Arthur's lion-hill 
The Queen went onward with her traix 


I rode not by her palfrey’s rein, 
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But lingered at the tiny rill 
That flows from Anton's fane. 
Red was the eky ; but Holyrood 
In dusk and sullen grandeur stood. 
It seemed as though the setting sun 
Refused to lend it light, 
So cheerless was its look, and dan, 
While all above was bright. 
Black in the glare rose apire and vane, 
No lustre streamed from window pane ; 
But, as I stood, the Abbey bell 
Tolled out, with euch a dismal knell 
As emites with awe the shuddering crowd 
When a king's folded in his shroud— 
Methought it said “ Farewell!” 
One more specimen we select from the fifth canto, in which, and 
still more in the concluding one, the captive, having traced out the 


chequered incidents of his wild career, rises to a more elevated tone, 


as hi gives utterance to the last fierce wailings of remorse and despair 


Beneath the flags that, day by day, 
Return dull echoes to my tread 

A grave is hollowed in the clay : 

lt waits the coming of the dead— 

A grave apart, a grave unknown, 

A grave of solitade and shame, 
Whereon shall lie no sculptured stone 
With legend of a warrior’s nam« 

O, would it yawn to take me in, 

And bind me, soul and body, down ! 
O, could it hide me and my sin, 

When the last trumpet-blast is blown! 
0, might one guilty form remain 
Unsummoned to that awful crowd, 
When all the chiefs of Bothweli’s train 
Shall rise from sepulchre and shroud ! 
How could I meet their stony stare 
How could | see my father's face— 

I, the one tainted felon there, 

The foul Iscariot of his race ?” 

In contrast with this we have named the effusions of the Brooklyn 
Bard. If the accredited author of “ Firmilian’’ has now shown us 
what a poem ought to be, assuredly Walt Whitman is wide of the 
mark. Externally and internaily he sets all law, decorum, prosody 
and propriety at defiance. A tal!, lean, sallow, most republican, and 
Yankee-looking volume, is his “ Leaves of grass ;”’ full of egotism, 


extravagance, and spasmodic eccentricities of all sorts ; and heralded 





REVIEWS—LEAVES OF GRASS. 547 


by a sheaf of double-columned extracts from Reviews— not always the 
least curious of its singular contents, Here, for example, is a protest 
against the intrusion of the British muse on the free soil of the States 
of the Union, which must surely satisfy the most clamant demand for 
native poetics and republican egotism : 


“ What very properly fits a subject of the British crown, may fit 
very ill an American freeman. No fine romance, no inimitable de- 
lineation of character, no grace of delicate illustrations, no rare pic- 
ture of shore or mountain or sky, no deep thought of the intellect, is 
so important to a man as his opinion of himself is; everything re- 
ceives its tinge from that. In the verse of all those undoubtedly 
great writers, Shakespeare, just as much as the rest, there is the air 
which to America is the air of death. The mass of the people, the labor- 
ers and all who serve, are slag, refuse. The countenances of kings 
and great lords are beautiful; the countenances of mechanics are 
ridiculous and deformed, What play of Shakespeare represented in 
America, is not an insult to America, to the marrow in its bones? 
How can the tone—never silent in their plots and characters—be ap- 
plauded, unless Washington should have been caught and hung, and 
Jefferson was the most enormous of liars, and common persons, North 
and South, should bow low to their betters, and to organic superior- 
ity of blood? Sure as the heavens envelop the earth, if the Ameri- 
cans want a race of bards worthy of 1855, and of the stern reality of 
this republic, they must cast around for men essentially different 
from the old poets, and from the modern successions of jinglers and 


snivellers and fops.”—and here accordingly is something essentially dif- 


ferent from all poets, both old and new. 


The poet, unnamed on his title page, figures on his frontispiece, 
and unmistakeably utters his own poem : 
“TI celebrate myself, 
And what I nssume, sou shall assume ; 
For every atom belonging to me as good belongs to you. 
I loafe, and invite my soul ; 
] lean and loafe at my ease— 
Observing a spear of Summer grass.” 


Such is the starting point of this most eccentric and republican of 
poets ; of whom the republican critic above quoted, after contrasting 
with him Tennyson, as “The bard of ennui, and the aristocracy and 
their combination into love, the old stock love of playwrights and ro- 
mancers, Shakespearc, the same as the rest, ’’—-concludes by confess- 
ing his inability to decide whether Walt Whitman is “to prove the 
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Growing among black folke as among white, 
Kanuck, Tuckahoe, Congressmen, Cuff 
I wive them the same, | receive them the same, 


And now it seems to me the beautiful uncat hair of graves. 


All truths wait in all things 

They neither hasten their own delivery por resist it 

They do not need the obstetric forceps of the surgeon, 
gnificant is as big to mé as any 

than a touch f 


and sermons neve 


e is equally perfect, and a grain of sand, and the egg of 


Ar the tree tond isa chef-d’a@uvre for the highest, 

And the running blackberry would adorn the parlors of heaven, 
And the narrowest hinge int ry hand puts to scorn all machinery 
And the cow crunching with cd: pre ssed head surpasses any statue 


A a mouse is miracle enough to stagger sextillions of infidels.” 


This passage is far from be ing the most characteristic of the poem, 


and even in it we have stopped abruptly for one line more, and 


Yet this will show that the punctuation is as odd as any other feature 


of the rk; for the whole is full of conceits which speak fully ae 
uch of coarse vain-glorious egotism as of originality of genius 
Any man may be an original, whether in the fopperies of the dress he 
puts on himself or on his poem. We are not, therefore, disposed to 
ich very high, or to reckon Walt Whitman's typographical 

iny more indicative of special genius, than the shirt-sleeves and 

1 chin of his frontispiece. If they indicate any thing 


yuld infer that he is a compositor by trade, and, for 


f in lep ndence, could not keep * the shop * out 


etations o 
verse. But that he sets all the ordinary rules of men and 
poets at defiance is visible on every page of his lank volume; and if 
readers judge thereby that he thinks himself wiser than all previous 
men and pocts—we h ‘no aut} ority to contradict them. That some 
{ suughts are far from vain or common place, however, a fev 
ings may suffice to prove; culled in the form, not of detached 
passages but of isolated ideas,—lines, or fragments of lines :— 
“ The friendly and flowing savage....Who is het 
Is he waiting for civilization or past it and mastering it?’ 


me ugly face of soine be AULITU 
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“ The clock indicates the moment. .. .but what does eternity indicate ! 


“ Afar down I see the huge first Nothing, the vapor from the nostrils of death, 
I know I was even there... .1 waited anseen and always, 
And slept while God carried me through the lethargic mist, 
And took my time.,..and took no hurt from the fotid carbon.” 


“ See ever so far. ...there is limitless space outside of that, 
Count ever so much... .there is limitless time around that. 
Our rendezvous is fitly appointed. . ..God will be there and wait till we come.” 


These doubled and quadrupled pointe, let us add, pertain to the 


original, whatever their precise significance may be. Here again is 
a grand idea, not altogether new; and rough in its present set- 
ting, as the native gold still buried in Californian beds of quartz 
and debris. Nevertheless it is full of suggestive thought, and like 
much else in the volume—though less than most,—only requires 
the hand of the artist to cut, and polish, and set, that it may 
gleam and sparkle with true poetic lustre :— 


“A slave at auction! 

I help the auctioneer. .. .the sloven does not half know his business. 

Geutlemen look on this curious ereature, 

Whatever the bids of the bidders they cannot be high enough for him, 

For him the globe lay preparing quintillions of years without une animal or 
plant, 

For him the revolving cycles truiy and steadily rolled. 

Tn that head the allbaffling brain, 

In it and below it the making of the attributes of heroes 

Examine these limbs, red, black or white. ...they are very cunning in tendon 
and nerve; 

They shall be stript that you may see them. 

Exquisite senses, lifelit eyes, pluck, volition, 

Flakes of breastmusele, pliant backbone and neck, flesh not flabby, good 
sized arms and legs, 

And wonders within there yet. 

Withia there runs his blood. .the same old blood. .the same red running blood 

There swells and jets his beart....There all passions and desires... all 
reachings and aspirations 

Do you think they are not there because they are not expressed in parlors 
and lecture-rooms! 

This is not only one man... .he is the father of those who shall be fathers in 
their turns, 

In him the start of populous states and rich republics, 

Of him countless immortal lives with countless embodiments and enjoyments, 

How do you know who shall come from the offspring of his offepring through 
the centuries | 

Who might you find you have come from yourself!” 
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* Great is life. .and real and mystical. .wherever and whoever, 
Great is death. ...sure as life holds all parts together, death holds all parts 
together ; 
Sure as the stars return again after they merge in the light, death is greater 
than life.” 
Such are some of the “ Leaves of Grass,”’ of the Brooklyn poet who 
describes himself on one of them as: 


“Walt Whitman, an American, one of the roughs, a Kosmos!” 


But if the reader—recognising true poetry in some of these,—should 
assume such a likeness running through the whole as pertains to the 
blades of Nature's Grass, we disclaim all responsibility if he find 
reason to revise his fancy. 

In the two very diverse volumes under review it seems to us 
that we have in the one the polish of the artist, which can accom- 
plish so much when applied to the gem or rich ore; in the other we 
discern the ore, but overlaid with the valueless matrix and foul rub- 
bish of the mine, and devoid of all the unveiling beauties of art. 
Viewed in such aspects these poems are characteristic of the age. 
From each we have striven to select what appeared most worthy of 
the space at command, and best calculated to present them to the 
reader in the most favorable point of view consistent with truth. And 
so we leave the reader to his own judgment, between the old-world 
stickler for authority, precedent, and poetical respectability, and the 
new-world contemner of all authorities, laws, and respectabilities 
whatsoever. Happily for us, all choice is not necessarily limited to 
these. The golden mean of poesie does not, we imagine, lie between 
such extremes. There are not a few left, both in England and in 
America, for whom old Shakspeare is still respectable enough, and 
poetical enough,—aye and free enough too, in spite of all the freedom 
which has budded and bloomed since that year 1616, when his sacred 
ashes were laid beneath the chancel stone whose curse still guards 
them from impious hands. Nevertheless we have faith in the future. 
We doubt not even the present. When a greater poet than Shaks- 
peare does arrive we shall not count him an impossibility. 

D. W. 
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Astimated by Pendulum Movements upon an 1 beneath the Earth's surface 


7. By Airy, (Astronomer Royal) cae chaeasebete 6.566 


s Dp Do (compute 1 by ON 5.480 


MINERALOGICAL NOTICES 


Lak Superior Copper —M. Hautefeui!! ‘omptes Rendus, July 
eteeted the presence of Mereury in the argentiferous ¢ ypper of Lake 


A sam pl of 200 kilogrammes, shewed, n t o his analyses 


Statsfurt 

e distinet in 
ou rh ace 
dissulves, 
siting hy- 
effects may 
ie of 


«is at least premature 


—A soluble substance oc ing with the above, has been analysed 
iboratory of H. Rose In its composition it is essentially a dou 
ble chloride polassium and magnesium after the formula (K Cl 2 Mg Cl) 
+12HO. H ose has named it Carnallite, in honor of Herr Von Carnall, of the 
Prussian mies 
Vachhuydrite.—Rammelsberg has examined a kindred salt from the same locality 
us the above. His analvais leads to the formula (Ca. Cl. + 2 Mg. CL) 12HO 
He has called the substance Tachhydrite, in allusion to its rapid deliquescence 
when exposed to the air It occurs in rounded yellow masses, transparent to 
transludecent, and distinctly cleavable in at least two directions 
Voigtite.—This mineral (see above, p. 484) is named after M. Voigt, of the 
Saxe-Weimer mines 
Leucophane and Melinophane.—Rammelsberg (Pog. An. 1856, No. 6) has ana 
ysed specimens of these minerals, and proved their mutual identity. He deduces 


’ 


from his analyse the formula Na Fl 4 ; CaQ, 2 Si0® + Be?tO*, SiO ) For 
lescriptions of these substances, see Dana's System of Mineralogy, 4th Ed., vol. 2, 


Van nite. —Rammelsberg has also given an analysis (with notice of the crys- 
talline form) of Vanadinite irom the limestone of Mount Ovir, near Windisch— 
Kappel in Carinthia. The substance is isomorphous with the pyromorphite group 
if minerals. System. Hexagonal. Prism # <, on pyramid & — 130°; @ over 
polar edge 142° 30’; a (vert, axis.) to 7, as deduced from the latter angle=="7 27 
1-0. Sp. gr. 6586. Formula, as given by Rammelsberg, | Pb Cl + 3 (3 PbO 


p* 
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PbO, VO") Henee it appears that PO* and VO" 


(eraptoiites 
1 Uerape 


it p. 858) for Bryoza read Bryozoa. 


Will feel greatiy oblige by the loan of any 


utes 1D Lhe possession of members 


the discovery of Indis 
nh a recent 

dly opened in 

A and sepu hral relics 


the skulls betrays un 


nn he ig ht 


sp bg. 


stand by 


depresei Db 
question, on 
of decay 
iarye sbeils, some 
ithawks were found 
2U0U, as 

lusive of 

of various 


ent pres hem have had iron 


ne of which are corroded or entirely gon A few have rims of 


very much decayed around their t ps 


Some { the beads have also been des hed t« saa of 


us of glass, coarsely made ; and 
the shells appear to have been specimens of the large tropical pyrula, re peatedly 
found alopg the shores of our northern fresh-water 


lakes, furnishing unmis- 
f an intereourse carried on with the Gulf.of Mexico, or the 
ws of Central America 


takeable evidence o 
In the present case the accompanying relics appear 
to indicate no very rémote date for the sepulchral depository, From the iron 
rims and handles of the vessels, and the glass beads, they must at least be as 


sigue ltoa p riod subse quent to the intercourse of the Indians with Europeans ; 
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and the remains of some of their fur wrappings indicated a much shorter interval 
since their deposition 

The writer in the Globe, while hesitating to offer any very decided opinion, is 
oclined to believe that the remains are those of warriors, slain in battle. The 
hief grounds for this view are stated as follows :— 

1. “In the spring, a skeleton was found ata short distance from the burrow 

every evidence of having been struck down by tomahawk 

2. The height, where the remains were found, is one admirably fitted for a 
battle field 

The bodies seem to have been hastily interred. Most of them had on their 

nary dresses A few remains of these were found with the fur yet perfect, 
the skins neatly sewn, and the fringe-like ornaments peculiar to Indian dresses 
still distinct and undeeayed The corpses appear to have been hastily thrown in, 
and litte or no earth thrown over them, os the only covering found over them 
was that formed by the accumulation of leaves that have fallen since their 
interment 

The relies, however, with which these human remains were accompanied seem 
rreeoncileable with this view of the cas« There was not only an absence of 


weapons of war,—which we cannot suppose would have been entirely removed 


when such « bieects nas copper kettles, and the cumbrous tropr al shells were left ; 


but the latter are not objects with which a war party would be likely to burden 
themselves The so-called burrow was more probably an Ossuary, into which the 


remains of the dead were promiscuously heaped, in aceordance with known Indian 
ns, after the final honors and sacrifices had been rendered to the decensed 
One of these Ossuaries, in the Township of Beverly, from which specimens of the 
same class of tr | shells were procured, has been noticed in this Journal, 
Old Ser 0 56.) The de pressior by which the lo« ality of these 
recently discoved relics was indicated, is no doubt mainly ascribable to the leeny 
of the human remains interred there Dr. Schooleraft ay ake of some of these 
emeteries as “ Sepulchral trenches or Ossuaries, in which the bones of entir« 
villages would seem to have been deposited and the appearance of hasty and 
partial inhumation described above has been noted in other « xamples 
The locality where these relics have been found appears to present a rich field 
for investigation; and it is gratifying to find such discoveries meeting with the 
attention evinced on this occasion. The narrator of the above facts observes 
The elevated ground that lies between Lakes Simcoe and Huron, seems to have 
been, in former ages, a favorite home of the Red Man. Abounding with numerous 
valleys, and studded with hills of various sizes, it has formed an admirable field 
for those sudden surprises and those stealthy attacks that distinguish Indian war 
fare From its central position, it was probably a battle field for the hostile 
tribes residing in Canada, on the one hand, and the north-western nations on the 
other. This advantageous position of the district was discerned by the military 
genius of Sir John Colborne, who, with his wonted sagacity, foresaw that only 
amid those glens and wooded heights could a successful resistance be made to an 
invasion from the neighboring States. He accordingly matured a scheme for 
settling the district with military colonists, and establishing a chain of Indian 
settlements along the line of portage that connects Lake Couchiching and Georgian 
Bay. Various circumstances, however, prevented his plan from being successfully 
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This whole section of country is studded with lodian remau 


arried out 
many places Indiar burrows have been discovered, cot 
wdies, pottery, copper kettles, pipes and other articles pecul the Red mat 


tait ‘ remait 
aiming the remains 


And a few years ego, a farmer in the townsliy 


pottery, in which wer 


In the Vont 


m “ Diseases px 


adds the follow remarks 


exter 


Their hue as lees Of red and 


It would see at hen the surface of the body is exposed 
ev influences, there t ater rush of blood to the minute 

idening the hue e person becomes, in a measure, lace. May 
one cause of the chat ! complexion which to a great @xtent has 


the Celtie and Germ: races?’ We kpow from Caesar and Taci- 
in the severe wit 1 France of those days, th 
ives acorned mu ng as a mark of effeminacy, 
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and that fair hair and blue eves were uuiversal; cerulei oculi rutil@que coma 
The present Gaul is generally swart, and so are very many Germans ; and civili- 
zation a thousand years since gave these a general and warm covering to the 
whole person. However that may be, the alteration in hue, which I have noted, is 
a fact of which I have no doubt. It has been accompanied by a greater suscepti 
bility to cold, and to the inroads of those diseases which that susceptibility pro 
duces.” 


Db. W. 


uf (srevil 


hes upou the products ie distillation « uehonine, rly chinoline was 


the sol u | , ah " isae mmple x body 


various chlo 
nethylic and 
he 

ud in coal 


vered a 


Judine.—Wielzinsky 
{rom the air, i# one ¢ e causes of goitre : creUbism, lone chs found 
ne woaine i ! f \ mich 1 ce | 1 t mé Inplain This ex 
periment Was cont ‘ ra ‘ , i honit at the potash-solution, 
t 


through which the air ws | i t ¢ tial 0 iodine, but 
takable traces of nit 


unmie- 


Test for lodine.—huxr ps ibstitutes b nat I e iodate of polassa, « mployed 


by Liebig in testing for iodine, in those cas ‘ a reducing agent, such as 
sulphur is acid, is present by which of cour iodine would be s« parate d from 
the jodate An excess of the bromate mus avoided, as the blue colour is 
destroyed. Ch. G. 332 

Nitric Oxide.—A. Bruning has examined the action of nitric oxide upon anhy 
drous sulphurie acid, and arrives at the conclusion that the nitric oxide absorbs 
one equivalent of oxygen from the sulphuric acid, forming sulphurous acid, and 
nitrous acid, which latter then unites with two equivalents of sulphuric acid, 
forming the solid substance described by Prevostaye and Rose, and which the 
latter considered to be a compound of nitric oxide. Ch, G. 332, 

Fluorescence.—Von Babo and Miller have observed that the flame of sulphu 
retted hydrogen has remarkable power in producing fluorescence, as exhibited by 
a solution of quinine, an wtherial solution of chlorophyll, green and violet 
erystals of fluor-spar, and more especially by the yellowish-green uranium glass 
Ch. G. 82 


Sulphate of Nickel.—Marignac has found that the quadratic crystals of sulphate 
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of nickel contain six and not seven atoms of water. At a temperature of 59°— 
68° F., he ebtained rhombie crystals with 7 H O, at 86°—i04° F., quadratic 
erystals with 6 H O, and at 122 158° F., monochnometrie crystals with 6 H O. 
These remaio transparent above 104° F.; at ordinary temperatures, they gradu 
ally become opaque, without loss of weight. Dimorphism, therefore, exists in 
the salt with 6 H O, but not in that with 7 H O. 


From selutions of sulphate of maguesia at 158° F. of sulphate of zinc at 131 
F., and of sulphat« cobalt obtained compounds analogous it 
culmposition, and ta ’ i wit 
Ch. G. 329 


ned muonoelinometric crvsta 


+ 


S rapidly wit! 
evolu iyelrogen, espeeially if heat be parates in larg: 
hexag um i attacked, but slow! Gold and platinum 
do not ol aD nsible of hydrogen, but are gradually dissolved 
while all the wed with remarkable energy br hydriedix 
acid Deville lass silver with mereury or even with lead 


anhy 


This 

be 

at P 

It 

then pure 


At 270° th m sul phat« 


27 iy 
and heated to 266° to drive off ex 


sable, and can only be Kept in closed tubes 
By absorption of water, hydrated sesquioxide is produced. Itis not soluble in 
dilut «i sulphuric acid, unless some of the proto-salt be present, when it readily 


dissoly 1 red solutio 


Ant —~Rose mentions s experiments by Weber t 
ato 4 f antimony 


© determine the 


terchloride was pre ipitated by su phuretted 
hyd lt chlori rmine : ! 


al imless tartaric acid be used, a 


little ct ne remains with the sulphide n this wav, the number 1508.67 was 


obtained, agreeing closely with that of Schneider, viz, 1508. Rose adds that 


many years aro letermimed the atomic weight from the two chlerides, and 


found 


Non -precipitatio Metals —Martin bas made some experiments on tl 


fluence of rong frochloric acid 


in 
’ i preventing the | recipitation of met ils by 
sulpharetted hydrogen. Lead, cadmium, antimony, tin, mercury, bismuth, copper 
and silver, are not wholly precipitated unless a large quantity of water be em 


ployed Lead requires the smallest quantity of acid to retain it in solution, and 


the other metals in larger quantity, in the above order. The portion of the 


ehlorides of copper, mercury, and bismuth, which remains dissolved, is converted 
into sub-chloride 

Arsenic Acid.—E. Kopp having prepared large quantities of this substance as 
a substitute for tartaric acid in the discharge style of calico-printing, was led to 


examine the different hydrates. As O° + 4 aq. separates from the gently evapo- 
rated solution in large crystals, heated to 202° F., a. creamy substance, consisting 


of little needles, is formed, which is the terhydrate, As O° + 3 aq. If the solution 


be heated up to 284° or 356° F., rectangular prisms are formed, they are 
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hard and brilliant, having the formula As 0° Zag. Lf kept at 302-1 
tume, and then raised to 402°, the liquid becomes pasty, and at length forms a 
nacreous white mass of, As O° + ag. 

The different hydrates, heated to a dull red heat, give the anhydrous acid, whicl 
is quite inert, being insoluble in water, ammonia, &e 
It gradually liquefies 


and not reddening litmus 


Kopp found that if the hands be exposed to the arsenic acid, they at length 
swell considerably em! serious avimptoms may be produc ed, washing with lime 
water seems to counteract its effects: the acid could be detected in the excretions 
and al 1 t ation in general health was observed a verv visible in- 


crease took plac é in the weight of the bodys 


Phosp Acid —Reissiy bas om a modification of Reynos 
the determination of this ac neans of tin: the aci being separate from 
the oxide by means of sulphuretted hydrogen, and determined by magnesia and 
ammonia. Th process seems to give excellent results, and to be f aome 
of those objections, which render Reynos method inapplicable. 
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Fr TIMBER 


Plans for the preaervat have frequently attracted the attention of 


men of science, as wood mon material used in the arts, and 
from the acids containg deeon position of the woody fibre 
epeedily commences, where ft e after the vital principle is extin- 
guished by felling the tre i to eradicate the sap in the 
ordinary w ay is by cutting the t jauks, and exposing the surface of such 


to the action of the atmospheric air during the 
according tothe climate, from one to two year 


heat of Summer, It is found that. 


we years’ exposure, render planks sufficiently 


seasoned or free from sap, but for large beams, joists, or girders, three or four 


years, or even a longer time, is necessary I xpensive means have been a lopted 


in England, Frauce, and on the contineut of Europe, to imitate this uatural process of 


drying, by placing the beams and planks in a large chamber of wood or metal and 
passing a current of air through the chamber by means of a fan at a heat consider 
ably more elevated than the natural t biperature This sVelem alth yugh a very 
good ove, involves too great ap expense to render ite aduption universal ; and the 
joist or plank has to remain from two to three, or even four weeks under this 


action of hot air, before it is fully seasoned. Another and greatly simpler plan, 
adopted with some success, is by laying the trees, when fresh felled, in a running 
stream, when it is found that, after some weeks of immersion, the current has 
washed out the sap from the miuute pores, and substituted the water of the 


i 
stream 
The pri : 0 vi process Was the exhausti: 
means of au air pump, a large cylinder, into which the wood to be sens 


was placed, and when fully exhausted, a sulution of corrosive sublimate (chlorid: 


of mercury,) was allowed to flow in and enter the pores. Apother process adopt 
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ed by M Kvan, was the injection of the same solution by direct pressure but 
in both cases, the great expense prevented the general adoption of plans other 
wie ve enstu 
Tr itideration of these methode bave induced an engineer of Hamilton 
Mr. Wr G. Tomkins, apply the same ideas more directly and more simply 
amd we 1 pose to give a rt description « 1 ratent srined by him, from his 
Exeellency the Governor Genera lated May 16, 1856, which 1 » heading 
enu ates the benefits to be derived as follows his Patent consists in the 
siumple r meertung im the body tree flere:st obe al compounds 
t ‘ y hy stal Apparat al mu se Ol A poeu 
‘ | ‘ ‘ ‘ i 1 t aa manewiyi ed tree 
nela ppres " u | by ramming the woox 
‘ i i al marketat 
I } ie ] it ’ ty 1 can be 
, ‘ ] » few } ea mit . L tres ew ed and Tull of sap, 
hi a “ 1) retained ereed in le sin 
‘ t i to t ixl* 
fe { t x ‘ 
. ‘ , ‘ rh 
| I 
" ” | ‘ t 
t " " { aq t t . ‘ ‘ at twenty fiv 
ta Appa 4 Th 1 al 
‘ a} rat i { ‘ that 
wit . " f wrtl 
is p ‘ few n ant t 1 COD 
‘ . | parat , , 
14 , ' g ‘eat 9 ea hy 
‘ s k yg ‘ hicl 
fa f t t " s pe 
fe { i ‘ ‘ . pare whict 
const kes pla ‘ . I antity of say 
wi xtract ‘ eq , to 40 me el f the weight of 
the tree j ‘ t N " t P, t ADA a of the 
t t t ce - Av ‘ hh te e! the market 
the fad wit A ig abstracted the Ap 
t ‘ f ‘ " ed ina vative |! | ny kind, such as 
co es ite, « pp solution 8 tint s ! acid 
to ren +} ntire } { tree m dry t apd incor atibi ‘ if de 
siral ' tt uy 1 to dye the w body the tree, of 
any } which be want In lik ane \ the patentee has impreg 
nats a tre by the hv : proce ifew h with the same substance 
A tree tw ve feet long be me brilliantly ed thi ghout in the vuree of three 
h a. with tw penny wortl i vw i: a ‘ ther dve stuffs mav be used in 
the same anne He proposes 10 his patent, likewise to use heated air in the 
pore { the tree, either y the poeumat process drawing it throug the tree 
or by « pressing the heated air to 10 or 12 pounds to the inch ; and then, as it wer 


blowing out the sap. Either mode may be adopted, and the expense is trifling 


In our large Canadian saw mills, where 250 or 300 logs are passed under the saw 





in the day. all might be prepare 1 the previous day wit or two pumps and a 
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sufficient number of caps, the fixing of which would not oceupy more than the 
attention of one man The pumps at a cost of £30 or 840, would be worked by the 
tive power of the mall The utility of this simple invention cannot be over 

1, when we consider that Canada produced in 1853 the enormous quantity of 


8 480.000 feet of huamber, and 38,740,000 cubic feet red timber, which 





would be worth, as deelared by the Government ace £2 855,255 This is 
enti y for export, and we may safely estimate that the quantity required 
for home consumption, f railroads, bridges, shipping, houses, &e., must con- 

lerably exceed double this quentity Any method which ean be adopted to 


revent the ravages of dry rot and decomposition, must prove an absolute saving 
to the country to a very considerable amount [hese processes which we have 


efly attempted to deseribe, seem to embody the requirements of simplicity and 








seine f application and, if they are proved by 7 netical experience to accom- 
plis all that their pateote« promises could be introduced, at a very slight 
nu the larzest as well as the emallest lamber mills With such a simpli 
the ur houses and bridges might be mad capable of lasting an indefinite 
" 1 

It worthy of notes n referen to there process: that the erve in some 
lewres illnetrate the emall amount essure which nature mes t employ 
the growtl f tree We here find, that with a head of twenty-five feet, water is 
driven. in about thirty seconde through a tree 16 feet ny: eo that in the natural 
ess of the sap rising, the ] sure must b arcely perceptible, and probably, 
¢ nothing wore thin capillary attraction When looking at the end of a beach or 
ik log, with its extremely minute pores, it ircely be believed that so 
ght a pressue « force the water through its minute channe vet such ap 
pears to be the case, and it wing to this wonderful provision of nature, that 
by the processes detailed ab these same pores may be employed as means of 
ving and seasoning the ‘ 1: or nveying throuzh them, to the innermost 
eart of the tre é batanees, to render it incombusetible, or completely 

to impregnate it with any « ring matter we may desire, 
Scarcely ything strikes the observant travell fresh from Europe, on his 
firet arrival in Canada e than the extent to which wood is used, especially 
great public works, such as Railway viaducts, and bridges of all kinds, in piers 
nd eeplanades, and in many parts of thes t subetantial buildings, for which 
stone or iron would alone he nsidered suitable in Europe, The cause of this 
ybvions, from the eat abundanee, slight cost ind facility io working, of the 
yvood: and if to the important qualities we can only add something of the 


ermanency of stone and iron, by such economical processes as those referred to 
above vod further render it incombustible, as has been effectually, though not 
yet economically done, by Kyan'’s methods, the value of the results to Canad 

would be almost incalculable One, if not both of these most desirable objects. 
Mr. Tomkins, of Hamilton, believes he has attained ; and we can only hope his 
processes will be fairly and fully tested; and that if they prove successful he 


ay meet with the reward he will be so fully entitled to 
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR AUGUST 


Highest, the Sist day 20.082 

Dosousates \ Lowest, the 2ist day 
. ( Monthly Range 
Monthly Mean 

Highest, the 2nd day 

™ \ Lowest the 26th day 

Thermometer ‘ Monthly 

Monthly 


Greatest Intensity of the Sun's Rays 





Lowest Point of Terrestrial Radiation 8°] 
Amoumi of Evaporation 2.61 
Mean of Humidity S34 


Rain fell on 15 days, a inting to 9.913 inches— it was raining 72 hours 45 u 


es, accom. 
pamed by thunder and lightning on 3 days. 

Most prevalent Wind, W. N. W., 360.20 miles. 

Least prevalent Wind, 8., 2 miles. 


Most windy day, the 26th ; mean miles per hour 4. 

Least windy day, the Ist; mean mi'es per hour, 6.54 

Most winday hour, from 6 to 7, p.m., on the 25th, 20.20 miles per hour 

Total amount of miles traversed by the Wind, 2450.80; which being resolved into the Four 
Cardinal Poluts, gives, N. 621 miles ; 8. 242.30 miles; W. 1018.20 miles; B. 560.50 wiles 

There were 249 hours and 20 minutes calm during the n ‘} 

Two days cloudiess during the month. 

Aurora Bor 





alis visible on three nichts 
Occultation of Jupiter by the Moon, on the 19th, visible. 
Meteor in 8., at 7.25 pam., on the 26th passing from A to F. Serpentis 





The Electrical state of the Atmosphere has been marked by rather feeble Intensity 

Ozone Was in large quantity 

The mean temperature of the month is 1°. 64— less than that of last August. The rain exceeds 
6.113 inches the rain of last August; and is the most rainy Ancust on record. 

First Frost on the 26t 


- 


REMARKS ON THE ST. MARTIN, ISLE grsus METEOROLOGICAL REGISTER 
FOR SEPTEMBER, 








( Highest. the let day 30.122 

Baromet Lowest, the 30th day 29.276 
— ( Monthly Mean 20.730 
Monthly Range., 0.846 

( High st, the 6th day 87°.9 

Thern lies Lowest, the Ist day.. $4°.9 
_——— iM mthiy Mean 57° 89 
Monthly Rang 53°.0 

Greatest Intensity of the Sun’s Ravs 103°.9 
Lowest Point of Terrestrial Radiation 34°.2 
Amount of Evaporation 2M 
Mean of Humidity $21 


Rain fell on 14 days, amounting to 3.571 inches; it was raining 55 hours and 20 minutes—and 
was accompanied by thunder and lightuing on 4 days 

Most prevalent Wind, W by 8 

Least prevalent Wind, N E. 

Most windy day, the 29th; mean miles per hour, 31.99 

Least windy day, the 3rd; mean miles per hour, 0.48. 

Most windy hour, from 1 to 2, p.m., on the 19th—26.2 miles 

Total amount of miles—2799.5; resolved into the Four Cardinal Points, gives, N. 471, 8. 
589.5, W. 1240, E. 490 

There were 245 hours 10 minutes calm during the month 

There were 4 days perfectly cloudless 

Aurora Borealis visible at observation hour on 4 nights. 

The electrical state of the atmosphere has been marked by moderate intensity. 

Ovxone was in moderate quantity 

7 


Q 





POSTSCRIPT. 


POSTSCRIPT. 

The Editor has to acknowledge various Works forwarded to him, 
from time to time, by the Publishers and othe rs, and b« gs to state 
that all such donations are added to the Library of the Canadian 
Institute. These will accordingly be duly recorded, along with the 


other additions to the Library and Museum, purchased or presented 


during the Summer recess, in the Report annually submitted by the 


Council to the Institute, which will be printed in a subsequent num- 
ber of the Journal. 

This number closes th first volume of the New Series of the 
Canadian Journal. With the commencement of the new volume it 
is purposed to record in each number, a list of Books and Periodicals 
received; reserving to the Editing Committee the further selection 
of those for special notice, which shall appear to them best suited for 
the objects mmed at in the issue of a Periodical for circulation 
among the me mbers of the Canadian Institute. 

Reports of the Twenty-Sixth Meeting of the British Association 
for the Advancement of Science, held at Cheltenham; and of the 
Tenth Meeting of the American Association, held at Albany, N, Y. 
in August last, are unavoidably delayed till a future number, owing 
to the pressure on our available space, for Meteorological Tables and 


Index, to complete the concluding number of the volume. 


ERRATA. 
r of ar net read of Ry 
Ri = Ry 


S88, last line, for Bryoza read Bryoza 
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Report on Victoria Bridge; | 

Acadian Geology 
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Agricilture of the French Exhibition 

Allan, G. W., President's Address, 1856 

Analytical Statics.... 

Anatomy of the Leech TrETiTi iL 

Ancient Miners of Lake Superior geaeus 

Archwology, vide Scientific and Literary Notes, 

Architecture, vide Scientific and Literary Notes, 

Australia, 

Bothwell, 
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Canada, F tabede collected in 

Canada, the Geological Survey of 
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Canadian Institute, proceedings of. ... 

Chapman, Professor FE. J., A Review of the Trilobites, 

Chemical Method, Notation, &e..... 

Chemistry, vide Scientific and Literary Notes. 

Cherriman, Professor J. B., (M. A.,) Plane Co-ordinate Geometry, reduc 
tion of the general equation of the 2nd degree 

Coleoptera collected in Canada 

Colour Blindness, Researches on. . 
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Course of Collegiate Education adapted to British America 
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TO THE READER. 


“$o numerous a body as the Canadian Institute now is, ought to 
inchude a much greater number of working members ; and the Coun- 
cil are led to believe that their apparent supineness arises, in part at 
least, from the mistaken idea that communications can only be made 
in the form of elaborate essays. They would strongly urge the 
encouragement of brief communications, in greater number, as at 
once more calculated to give general interest to the ordinary meet- 
ings, and to elicit such results of personal knowledge and observation 
as are best calculated to add to the true value of the published 
proceedings. 


“Short notices of natural phenomena, features of local geology, 
objects of natural history, and the like subjects, derived from personal | 
observation, must be readily producible by many members who have 
hitherto borne no active part in the Soviety’s proceedings, but whose 
contributions would most effectually promote the objects which it is 


desigued to accomplish.” 


Eztract from the Annual Report of 1855, 
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